Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



HARVARD COLLEGE 



SCIENCE CENTER 
LIBRARY 



U,:,,l,;..d:,lpOOgIe 



:!,q,i,i.:db,GoogIe 



b,GoogIe 



:!,q,i,i.:db,GoogIe 



:!,q,i,i.:db,GoogIe 



BOWDITCH'S 



USEFUL TABLES. 



NEW-YORK: 
PUBLISHED BY E. & Q. W. BLUNT, PROPRIETORS, 

No. 179 ■WATER. STREET, 
oourn or ButLfNa tut. 



db,GoogIe 



iy\cu.l '^^:- ' ''■ 
/ B 



SlfT OF 



Bit I ur 



Bnierad tceordins lo Acl or Coagreii, in iha reu of our Lord 1S44, bf 

E. & G. W. BLUNT. 

D ths Clerk's Office of the DUljriot Coun of Ihe Souihern Dialricl of Natr.Tork. 



"i^iv 



^- 



3,a,i,zMbvGo6gIe 



PREFACE. 



Thb Tables found in the fbllowiag pagea are taken from the 
Practical Navigator. They have been printed at the suggestion of 
my friend Professor Piebcb, whose remarks on the same are 
annexed. 

I trust that they will be acceptable to those who require the aid 
of Logarithms in making their calculations, and may induce others 
to become acquainted with the power they may acquire from 
their use. 

Tables I. and II. were calculated by the natural sines taken from 
the fourth edition of Sherwin's Logarithms, which were previously 
examined, by differences; when the proof-sheets of the first edition 
were examined, the numbers were again calculated by the natural 
sines in the second edition of Button's Logarithms ; and if any differ- 
ence was ibund, the numbers were calculated a third time by Tay- 
lor's Logarithms. 

Table HI. contains the meridional parts for every degree and 
mtnate of the quadrant, calculated by the following rule, viz: 

M = T X 0.0007915704468, 
in which T is the log. tangent less radius of half the latitude, 
increased by 46°, taken to seven places of figures, reckoned as 
integers; and M is the meridional parts of that latitude in miles. 

Table X. contains the dbtances at which any object is visible at 
sea, calculated by the rule given in ^ 196 of Vince's Astronomy, in 
which the terrestrial refraction is noticed. This circumstance was 
neglected by Robertson, Moore, and others, and of course their 
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tables are erroneous. The rule given by Mr. Vince, expressed in 
logaritbms, is this : 

0.12155 4- hair log. of height in feet im- log. of disiaoce in statute milea. 
In reducing the rule to logarithms, the radius of the earth was called 
20911790 feet, which agrees nearly with the mean value given in 
De la Lande's Astronomy. 

Table X. a. contains the parallax in altitude of a planet. 
Table XII. contains the refraction of the heavenly bodies, calcu- 
lated by Dr. Bradley's rule, supposing the refraction to be as the 
tangent of the apparent zenith distance of the object, decreased by 
three times the refraction, the horizontal refraction being supposed 
equal to 33'. The rule, expressed in logarithms, is this : 

Log. tang. (app. zeD. dUt. — 3. refraclion) — 8.243S534 =3 log. of ref. is iM. 
The numbers calculated by this rule agree nearly with those pub- 
lished in Table L of Maskelyne's Bequisite Tables. 

Table XIII. contains the dip of the horizon for various heights, 
calculated by the rule in § 197 of Vince's Astronomy, in which the 
terrestrial refraction is allowed for. All numbers of this table di£fer 
a little from those published by Dr. Maskeljme, who had made a 
difference allowance for that refraction. The rule given fay Mr. 
Vince, expressed in logarithms, is, 

1.7712711 -\- half the log. orihe height in feet ^ log. dip in secoada. 

Table XIV. contains the sun's parallax in altitude, calculated by 
multiplying the natural sine of the apparent zenith distance by the 
sun's horizontal parallaxSj". The ntunbers in this table agree with 
those published by Dr. Maskelyne. 

Table XV. contains the 

AugmeoiatioD of the moon't aemi-diameter := 1&".636 x aine D '« altitude. 
This table agrees nearly with that pubhshed by Maskelyne. 

Table XVI. contains the dip for various distances and heights, 
calculated by this rule : 

D = — rf + 0.565U X—, 

7 i 
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in which D represents the dip in niilea or minutes, d the distance of 
the land in sea-miles, and A the height of the eye of the observer 
in feet. 

Table XXL, for tumiog time into degrees, is the same as in other 
works of this kind. 

Table XXn. coDtfiins the proportional logarithms for three hours. 
The numbers of this table may be found by subtracting the loga- 
rithm of the Ume in seconds from the log. of lOSOO", or, which is the 
same tbmg, by the following rule : 

Prop. log. T = 4.0331738— log. of T ID tecoDda, 
neglecting the three right-hand figures of the remainder. 

Table XXIV. was compared with Sberwin's and Hutton's tables, 
and a few errors corrected. 

Table XXY. contains the log. sines, log. tangents, etc., correspond- 
ing to points and quarter points of the compass. This was compared 
with Sherwin's, Hutton'8,'and Taylor's logarithms. 

Table XXVI., containing the common logarithms of numbers, was 
compared with Sherwin's, Hutton's, and Taylor's It^rithms. 

Table XXYIL contains the common log. sines, tangents, secants, 
etc. This was compared with Sherwin's, Hutton's, and Taylor's 
tables. Two additional columns are given in this table, which are 
very convenient in finding the time from an altitude of the sun; 
also, three columns of proportional parts for seconds of spax:e ; and 
a small table at the bottom of each page, for finding the proportional 
parts for seconds of time. The degrees are marked to 180*, which 
saves the trouble of subtracting the given angle Trom 180* when it 
exceeds 90". 

Table LI. To change mean solar time into sideral time. 

Table LIL To change sideral time into mean solar time. 

Table on page 76 of the text, contains the correction in minutes, 
to be added to the Middle Latitude to obtain the correct Middle 
Latitude. 

J. Ikqeksoll Bowditch. 
Bonon, 1844. 

D,q,i,i.:ab,.GoogIe 



:!,q,i,i.:db,GoogIe 



REMARKS OF PROFESSOR FIERCE. 



By the admirable contrivance of logarithms, the name of their 
inventor was raised high in the list of the benefactors of his race 
and the promoters of science. All the numerical calculations in the 
higher departments of theoretical and practical mathematics are 
performed by their aid, and the success of the computer principally 
depends upon the skill and precision with which be uses his loga- 
rithmic tables. It is worthy of inquiry, then, whether instruction in 
their use should not be more common in the schools ; they ought to 
be studied, both as the most remarkable instrument for facilitating 
calculations, and as a useful means of forming the mind to habits 
of accuracy. Discretion should be exercised in the choice of the 
tables, for, if ill-constructed and inaccurate, they will certainly lead 
to awkward and slovenly forms of calculation. They should be well 
proportioned in their parts; and, if of small extent, they should not 
be carried beyond five places of decimals. It is a great mist^e to 
carry the small tables to six or seven places of decimals ; without 
any valuable increase of accuracy, they are, thus, rendered clumsy 
and inconvenient. Tables of seven places should be proportionally 
extensive, as the large ones of Taylor; while those of six places are 
of little value— for they are not delicate enough for the higher orders 
of calculation, and are not needed for inferior operations ; but, on the 
contraiy, the disproportionate labor of using them, destroys that bre- 
vity of computation which is the sole recommendation of logarithms. 
None of the smaller tables can be compared in accuracy with those 
of Dr. Bowditch ; for, besides the repeated and rigid examinations 
to which they have been subjected by their author and his sons, 
tbey have been so long in common use, that no important error can 
have escaped detection. Dr. Bowditch^s singular practical tact is 
also exhibited in their skilful arrangement, of which tbey are models 
deserving careful study. FeeUng the want of such a set of tables 
for popular use, I have urged upon their proprietors the expediency 



rJJi REMARKS OF PROFESSOR PIERCE. 

of publishing the following selection from them, which will, I hope, 
be regarded as judiciously made. 

This may not be thought an improper occasion to press upon 
teachers the ioexpedierK^ of forcing the youthful intellect to a pre- 
mature comprehension of abstruse mathematical reasoning, at the 
expense of failing to impart familiarity with the forms of calculation, 
and readiness and accuracy in the use of figures, at the flexible age 
when the seeds of habit most readily germinate. Teach the lad 
how to obtain results, and you inspire him with the surest stimulus 
to investigate and apprehend the nature of the process. Imbue him 
with the spirit of accuracy, and you gjve him a taste for definite and 
precise thought, which is the solid foundation of true science, and 
one of the best antidotes to the laxity of reasoning and vagueness of 
research with which the atmosphere of the times is infected. 

Benjamim Pierce, 
Perkins Prqfaior of Mtronomy and Mathemaliet, 

HARTARD irNITZRSITT. 

Cambridge, 1844. 
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3o.3 




09.9 






Jl 




08 


5 


3o 




i5 


8 90 


168.6 


33.3 


56 


348.1 


3o.5 




10.9 


oTT 






5 


"^ 




137 


.30.0 


f6 


19. 


■89.6 


"aXT 


aSr 


349 -T 


30- 




11.9 


0..5 










8 


33 


■ 3,.o 


16 


1 93 


190.6 


33.4 


53 


356.1 


30.7 


i3 


ia.9 


0[.6 


73 








9 


33 


i3a.o 


.6 


a ?3 


.91.6 


33.5 


53 


35I.I 


3o.B 


M 


.3.? 




74 


73 




09 




34 


i33.o 


16 


3 ^ 


193.6 


33.6 


54 


i5i.i 


3i.o 


i5 


.4-5 




75 


74 




09 




35 


134.0 


16 


5 95 


.;3.5 


33.8 


55 


353.1 


3... 


i6 


.5.9 


i>[.9 


76 


75 




09 


3 


36 


[3S.O 


16 


6 ?6 


.94.5 


33.9 


56 


154.. 


3l.3 




■6.9 






76 




09 


4 


37 


.36.0 


.6 


7 97 


.95.5 


34.5 


57 


355.1 


3i.3 


i8 


'7-9 




78 






09 


5 


36 


137.0 


16 


8 98 


196.5 


34.. 


58 


356.1 


3i.4 


'9 


-8.9 


0J.3 


79 


78 




09 


6 


39 


i38.o 


16 


9 99 


.?7.5 


34.3 


59 


357.1 


3.. 6 


.Jl 


■9^ 


oa.4 


86 


^2. 




£2. 


7 


46 


'^■° 


.7 




i9^ 


34.4 


66 


358.1 


3i.7 




io.8 


01.6 


"sT 


So 




09 


9 


i4i 


139.9 


17 




199.5 


iTT 


^eT 


159.. 


37T 








83 


81 








4a 


140.9 






aoo.S 


34.6 


63 


360.0 


3.-9 


j3 




cia.8 


83 


8a 








43 


.4..9 




4 o3 


ao..5 


34.7 


63 


36. .0 


33.; 


i4 


,3.6 


0J.9 


64 


83 








44 


.43.9 




5 o4 


3oa.5 


34.9 


64 


J63.0 


33.3 


iS 


a4.8 


o3.o 


65 


84 






4 


45 


■ 43.9 


'7 


7 o5 


303.5 


35.5 


65 


363. 


3i.3 


36 


j5.8 


o3.a 




65 






5 


46 


144.9 




8 06 


204.5 


a5.i 


66 


164.0 


33.4 




j6.8 


o3.3 


87 


SG 






6 


47 


145.9 






ao5.5 


a5.3 


&7 


365.0 


3i.5 


a8 


17-8 


o3.4 




87 








48 


.46.? 


18 


08 


ao6.4 


35.3 


68 


166.0 


33.7 


19 


j8-8 


a3.5 


89 








8 


49 


.47.5 


18 


a 09 


307.4 


35.5 


69 


167.0 


33.8 


3o 


39-8 


03.7 


9" 


S9 








5o 


148.? 


iB 




308.4 


35.6 


70 


368. 


33.9 


3r 


3o.8 


o3.8 


9' 


90 








i5i 


.49-9 


.8 




109.4 


35.7 


371 


369.0 


33.0 


3j 


3[.8 


03.9 


93 


9' 








5a 


.52.9 


iB 




310.4 


i5.8 


73 


170.0 


33.1 


33 


35.8 


04.2 


93 


93 






3 


53 


15..9 


18 


6 i3 


311.4 


16.0 


73 


371.0 


33.3 


34 


33.7 


04.1 


94 


93 






5 


■64 


.53.9 
.53.6 


18 


8 i4 


aia.4 


ae.. 


74 




33.4 


35 


3^.7 


04.3 


95 


94 






6 


55 


18 


9 '5 


aj3.4 


i6.a 


75 


373:0 


33.5 


36 


35,7 


04.4 


96 


9S 








56 


.54.8 


'9 


.6 


a. 4.4 


a6.3 


76 


373.9 


33.6 


37 


36-7 


04.5 


97 


96 








57 


.55.8 


'9 




,i5.4 


a6.4 


77 


374.9 


33. B 


38 


37.7 


04.6 


9S 


97 






9 


58 


i56.8 


'9 


3 18 


ai6.4 


36.6 


78 


375.9 


33.9 


39 


38.7 


04.8 


99 


98 








59 


.57.8 


'9 


4 19 


317.4 


36.7 


79 


376.9 


34-0 


40 


39.7 


"^■9 




99 








60 


.58.8 


'9 


5 to 


3.8.4 


36.8 


80 


'77-9 


34.1 


4i 


40.7 


^5:^ 










T 


161 


15^ 


'9 


6 ail 


319.4 


-^ 


le? 


37B.9 


-34T 


43 


41.7 


oS.i 










4 


6a 


160.8 


•9 


7 11 


aao.3 


37.. 




379.9 


34-4 


43 


4a. 7 


o5.2 


o3 








6 


63 


.6.. 8 


'9 


9 33 


aai.3 




83 


386.9 


34.5 


44 


43.7 


o5.4 


04 


io3 








64 


.63.8 




34 


333.3 


3713 


84 


16.. 9 


34.6 


45 


44.7 


o5.5 


o5 


T04 






8 


65 


.63.8 




I a5 


333-3 


37-4 


85 


383.9 


34.7 


46 


45.7 


o5.6 


06 


io5 






9 


66 


.64.8 






334.3 


37.5 


86 


183.9 


34.9 


47 


46.6 


o5.7 


07 


106 




i3 




67 


i65.8 




4 37 


335.3 




87 


184.9 


35.0 


48 


47.6 


o5.8 


08 






[3 




68 


.66.7 




5 38 


336.3 


37 Is 


88 


385. 9 
386.6 


35.1 


49 


48.6 


06.0 


09 


■08 




(3 


3 


69 


,67.7 






337-3 


37.9 


89 


35.1 


Si 


49 -e 


06.1 




■09 




i3 


4 








7 3^ 


338.3 


3B.S 


9" 


387.8 


35.3 


^ 


5"^ 


06.1 








TT 


T 


171 


,69.7 




8-73T 


339.3 


38.1 


391 


386.8 


■3-5T 


^5 


5i.6 


06.3 








i3 


6 


7a 






33 


336,3 


38.3 


9a 


3B9.8 


35.6 


53 


5ii.6 


06.5 


i3 






t3 




73 






I 33 


331.3 


36.4 


93 


390. 8 


35.7 


54 


53.6 


06.6 


■4 


I [3 




13 


9 


74 






1 34 


333.3 


38.5 


94 


191.8 


35.8 


5S 


54.6 


06.7. 


i5 


>i4 




x4 




75 


173.7 




3 35 


333.3 


38.6 


95 


393.8 


36.0 


56 


53.0 


06.8 


16 


ii5 




i4 




76 


174.7 




4 36 


334.1 


a8.8 


96 


193.8 


36.1 


57 


56.6 






■ 16 




i4 


3 


77 


.75.7 




6 37 


335.3 


38.9 


97 


394.8 


36.3 


58 


57.6 


07.1 


iS 






i4 


4 


78 


.76.7 




7 38 


336.1 


39.0 


98 


^95.8 


36.3 


59 


56.6 




'9 


118 




i4 


5 


79 






8 39 


337.3 


39.1 


99 


396.8 


36.4 


60 
Ksi. 


59.6 


07^3 




"9 




i4 


6 


f& 


■78:7 




9 4S 


i38.a 


39.3 


Boo 


397.8 


36.6 


Dep. 


Lm. 


DiH. 


D.P. 


T^ 


Dial. 


Dep. 


~hi 


L Dili. 


Dep. 


LbI. 


Dill. 


Dep. 


L»i. 
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ru*«] TABLE II. 

Diflereiic« of Luitad« and Deputuie tot 8 Degrees. 


raw. 


L.. 


Dep. 


D«i. 


Lu. 


D.P. 


Dill. 


Lai. 


Dpp. 


Dtti. 


Lat. 


Dep. 


Di.. 


Lm. 


Dcp. 


3 
4 

5 
6 

8 

9 


^i1 

o3.o 
o4.o 
o5.o 

06.9 

oq.q 




3 
4 

6 

e 
3 

4 


6. 

^ 

64 

65 
66 

67 
68 
69 
70 


61 

63 
63 
64 
65 
66 
67 
66 
69 


4 
4 
4 
4 
4 

3 
3 
3 
3 


08 
oB 
08 
09 
09 
09 
09 
09 
09 


6 
8 


33 

34 

35 

36 

11 


I3I.8 

133.8 

133.8 
134.8 

Ii6!8 


16 

17 
17 

.B 
18 


8 


lU. 
83 
83 
84 

85 
86 

S 

«9 

191 

99 


181 

183 
i63 
.84 
i85 
186 
187 

190 

191 

;s 

,15 
■»• 




35 
35 
35 

35 

35 

j5 

36 
36 
36 

36 




341 

43 

43 
44 
45 
46 
47 
48 


336.7 
339.6 
140.6 
34.. 6 
343.6 
343.6 
344.6 
345.6 
346.6 
347.5 


33.5 
33.7 
33.8 
34.0 
34.1 

34-3 

34.4 
34.5 

8:5 


U 

i5 
i6 

18 
'9 


10.9 

"9 

It 

16,8 
17.8 

J9-8 


°i 


5 

I 

9 

4 
5 
6 
8 


7' 

,'3 

74 

?l 

77 
7a 


73 
74 

78 
79 


3 
3 
3 
3 
3 
3 
3 


09 




]3i 

33 

33 

li 

36 

37 
38 

3s 

[4i 
4' 
43 

Jf 

46 

% 
t 


l3[.7 
■ 3a. 7 
133.7 

136.7 
137.7 
i38.6 
73^6' 
140.6 
14.. 6 
143.6 
143.6 
144.6 
.45.6 

i46.e 

147.5 

.48.5 


18 

.a 
18 

.8 
18 
'9 
19 
'9 
_■? 
'9 
19 
'9 




36 
16 

35 

37 

37 




55l 
53 

53 
54 
55 
56 
57 
58 


M8.5 
349-5 
350.5 
35. .5 

353.5 

353.5 

354.5 
355.5 
356.5 
357.5 


35.3 
35.3 
35.5 
35.6 
35.8 

11:2 

36,3 


33 

35 
36 

II 


33:8 

35!? 
36.7 
377 
18.7 
39.7 


o3 
o3 
o3 
o3 
o3 
o3 
o4 
04 


9 

3 
5 
6 
B 
9 


Bi 
83 
83 
84 
85 
86 
87 
88 
89 
V> 


81 

B3 

63 
84 
85 
66 
87 
88 
89 


i 






o3 
04 
o5 
06 

3 

09 


199 

3o3 
304 
305 

306 

308 


I 


38 

38 

38 
38 
38 

38 

38 

39 

39 




36 ■ 
63 
63 
64 
65 
66 
67 
68 
69 
70 


358.5 
359.5 
366.4 
35i.4 

363.4 

»63.4 
364.4 
365.4 
366.4 
3frT.4 


Jb.3 
36.5 
36.6 

li 

37.3 


33 

33 

34 
35 
36 
3? 
38 


P 

3a. 7 

I'd 

35.6 
36.6 
37.6 
38.6 
3<,.6 


04 
04 
o4 
o4 
04 
o5 
o5 
o5 
o5 
o5 


3 
5 

6 

7 

9 

3 
4 
6 


9' 

^ 

96 
99 


90 
9' 
9= 

t 

99 


I 




9 


53 

53 
54 
55 
56 
57 
58 

a 


i5b.5 
i5i.5 
i53.5 
153.5 
.54.5 
.55.5 
156.5 
157.5 
■ 58.4 


V, 




'il 
.4 
.5 
.6 
17 
.8 
>9 
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3l3 

]i4 

3l5 
3>6 


9 
9 
9 

9 
9 
9 

9 


39 
39 
39 
39 

It 

3o 
3o 
3o 
3o 




371 

73 
74 

78 


36B.4 

369.4 
370.3 
371.3 
37J.3 
373.3 
374.3 
375.3 
376-3 
377,3 


Ui 

36.1 
38.3 

38.4 
38,6 
38.7 
38.8 
39,0 


4' 

43 

43 

44 
45 
46 

1^ 


40.6 
41.6 
4>.6 

43.6 
44.6 
45.6 
46.5 

49.5 


Ob 
o5 
06 
06 
06 
06 
q6 
06 
06 


I 

3 
4 
5 

i 


03 
04 
o5 
06 

09 


io3 
.04 
lo5 
106 
106 

:^ 


9 
9 
9 






63 

63 

66 

S 
69 


2i 

■61.4 
163.4 

■63.4 
■64.4 
■65.4 

166.4 
167.. 
t68.3 


33 
33 
33 
33 
33 
33 




33 

34 

35 
36 

38 


3.9 

333 

«4 
aa5 

336 




3o 
3i 
3i 
3. 
3. 
3i 
3i 
3i 

33 




a8i 
83 
83 

84 
85 
86 
87 
88 
89 
V> 


378.3 
379-3 
380.3 
381.3 
363.3 

=83. a 
384.3 

385.3 
385.3 

3B7.3 


39.3 

39.9 

4o.i 
40.3 
40.4 


53 

53 

54 
55 
56 

S 


5i.5 

53.5 
53.5 
54.5 
55.5 
56.4 

59.4 


07 
07 
07 

oB 
08 
oB 


4 
5 

8 
9 

4 


i3 
14 
i5 
16 

\l 

"9 


109 

ri3 
ii4 
1.5 
1.6 


9 
9 
9 
9 
9 
9 
9 

1 

8 


.6 




'71 
S2 


171.3 
173.3 
.73.3 
174.3 

.75.3 
176.3 


33 

34 
34 
34 
34 
34 

>4 

34 

35 




33 

33 
34 
35 

36 

39 

40 


lit 

33l 

33a 
333 

334 

335 

336 
337 




33 
33 
33 
33 
33 

33 
33 

33 
33 




391 
3^ 


388. 3 
389., 
390.1 
391.1 

:?!:; 

396., 
377-1 


40.5 
40.6 
40.8 

r. 

4l.3 

4.-3 
41.5 
41.6 
4.-8 


Dill. 


Dep. 


L... 


D«p. 


IM. 


DiM. 


D,p. 


L.t. 


DiiL 


D«. 


L.U 


Dh>t 


D^. 


Lti. 
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TABLE II 

Difference of Latitude and Departure for 9 Degrees. 


[Paieas 


Diii 


Lu. 


Dep. 


Di.1 


LSI. 


Dcp. 


Din. 


Lai. 


Dep. 


Disi. 


Lat 


Dep. 


Di.l. 


Lai. 


Dep. 




o3!o 
o4.o 
04.9 
^■9 

07:9 
08.9 
09.9 


i 




6. 

61 
63 
64 
65 
66 

% 
69 

73 
74 
75 
76 

7B 


60 
61 
61 

G3 
64 
65 
66 
67 
68 
69 


i 


09 
09 

09 


5 
7 
9 

3 
5 
6 
8 

3 
4 
6 

9 

4 
5 


33 

34 
35 
36 

38 

i3i 

35 

33 
34 
35 
36 
37 
38 

t 


"9 

[34 

ia5 
■ 36 

137 


5 
5 
5 


18 

'9 
■9 
■9 
19 
'9 
'9 




■ 8. 

83 

83 
84 
85 
86 
87 
88 
89 
90 


178 

i8[ 

.83 
.84 
.85 
1B6 

.87 




38.3 
38.5 
38.6 
38.8 
38 .9 

3^5 

Hi 

39.7 


341 

43 

43 

1 

47 

48 


34^:0 
341.0 
343.0 
343.0 
344.0 
344.9 
345.^ 
346.9 


37.7 
37.9 
38 .0 
38.3 
38.3 
38.5 
38.6 
38.8 




10.9 

,3.8 

i4.8 
15.8 

16. B 

19.8 


03 
o3 




7' 
73 
73 

i 

78 
79 


\ 


;i2 

.31 

|33 

i33 
i34 
i35 
i36 




at 




.91 

i 
i 

90 
99 


189 
■90 
191 
193 

1 

196 
197 


b 
6 
6 
6 
6 
6 
6 
6 
5 
5 


zx 

3o.i 
3o.3 
3o.5 
30.7 
3o.8 
3,.o 

3l.T 

3i.3 


35l 
53 

53 
54 
55 
56 

U 


347.9 
348.9 

'&■% 

353.8 
354.8 
355.8 
356.8 


i 

40.0 
40.1 
40.4 
40.5 
40.7 


a3 

'A 

3^ 


30.7 
J1.7 

»3!7 
36. 7 

39.6 


o3 
o3 
o3 
03 
04 
04 
i>4 
04 
04 




83 

83 

84 
85 
86 

u 

89 


81 

81 

83 
84 
84 
85 
86 


9 
9 
9 

9 


i3 
i3 
|3 
i3 
.3 
i3 
i3 
i4 


I 

3 
5 
6 
8 
9 

4 
5 

9 

3 

5 
6 


i4i 
43 

43 
44 
45 
46 

% 


;8 

i4i 
i4> 

143 
■44 
i45 

146 

■47 

i48 




33 
33 
33 

i3 




o3 
04 
o5 
06 

3 

09 


.98 
199 

303 

ao4 

305 

306 

307 


5 
5 
5 
5 
5 
5 
5 
4 
4 
4 


3,. 4 
3i.6 

3i.8 

33.1 

33.4 
33.5 
3a .7 
33.9 


63 
63 
64 
65 
66 
67 
68 
69 
70 


357.8 
S58.8 

"^■^ 
360.7 

361.7 
363.7 
363.7 
364.7 
365.7 
=66.7 


40.8 
41.0 

4i.i 
4i.3 
41.5 
4i.6 
41.8 
41.9 
41. ■ 
41.3 


3q 

33 
34 
35 
36 

II 


3(.6 
31.6 
33.6 

'Ai 

36.5 

37.5 
38.5 
39.5 


o5 
o5 
05 
o5 
o5 
o5 
o5 
oG 
06 




9' 

1 

99 


89 
90 

9' 

9J 

i 


9 
9 

1 

s 

8 
8 


i4 
i4 
'4 
.4 
i4 
.5 
»5 
i5 
i5 
i5 


i5. 

53 

53 
54 
55 
56 

% 


i5i 

l53 

.53 
.54 
1 55 
.56 
.57 
i58 




a3 

i3 

34 

34 

14 
34 
M 

35 


s 

9 

4 
6 

9 
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1.3 

3.4 

ii5 

3.6 

3 17 


4 
4 
4 
4 
4 
3 
3 
3 
3 
3 


33.3 

33.3 
33.5 
33.6 
33.8 

34.3 
34.4 


73 

76 
78 
1? 


S:; 

369.6 
170.6 
37. .6 
371.6 
373.6 
374.6 
375.6 
376.6 


41.4 
43.6 
43.7 
43.9 
43.0 
43.3 
43.3 
43.5 
43.6 
43.8 


41 
4a 
43 

5f 

46 

47 

48 

g 


41.5 
41.5 
43.5 
44.4 

45.4 
46.4 

%i 
49.4 


06 
06 
06 
07 
07 
07 

07 
07 




o3 

04 

q5 
06 

oB 
09 


99 

io3 
io4 
io5 
106 

loS 
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76 
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37 
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97 
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3[ 


6 


57 
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as 
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98 
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3i 


9 


58 
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.8 
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78 
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39 
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99 


93.6 
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59 
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'9 
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7' 


3 


79 
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40 
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94.6 


33 




60 
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ao8,o 




6 


85 
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91.3 


4t 


30 
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91.5 


43 
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62 
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72 


3 


8a 
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91.8 


43 
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o3 


97.4 
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63 
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53.1 
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7a 


6 


83 
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44 


4[.6 
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04 
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33 




64 
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34 
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7a 


! 


84 
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93.5 
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05 
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34 




65 
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53.7 
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73 


85 
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46 
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66 
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73 


6 


S6 


370.4 
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47 
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.5 








34 




67 
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93-4 


48 
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68 


54.7 


a8 


3.5.6 


74 




88 
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93.8 


49 


46.3 
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09 
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35 




69 


.59.8 


55.0 


39 
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74 




89 


373.3 


94.1 


56 
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16 
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.66.7 


55.3 


36 
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16 
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53 
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16 
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56.0 


33 
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75 




93 
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^.j 


53 


5o.i 




5 


i3 


36 




73 


.63.6 


56.3 


33 


330.3 


75 




93 


377.0 


95.4 


54 
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37 




74 
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56.6 


34 


331.3 


76 




94 
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95.7 


55 
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9 


i5 


.08.7 


37 




75 
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57.0 


35 




76 




95 
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96.0 


56 
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16 


109.7 


37 




76 


166.4 


57.3 


36 
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96 
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57 
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18 


6 
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167.4 


57.6 


37 
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77 




97 


^6.7 


58 


■8 


9 


18 
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38 
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58.0 


38 


335.0 


77 




98 


381.8 


97.0 


59 


55.8 


19 




'9 
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38 




79 


.69.2 


58.3 


39 








99 


a8a.7 


97-3 


60 


56.7 


'9 


5 




ii3.5 


39 
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58.6 


40 
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T^ 
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I 
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o3 
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09 


9 

1 
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5 
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o3 
o3 


3 


6. 

63 
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66 

s 

69 
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S 

6[ 
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64 
65 


3 
3 

2 


33 
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33 


9 
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9 
6 

1 

6 


33 
34 
35 
36 

18 

It 
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U7-5 
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44 


4 

7 
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8 
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8 

5 
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83 
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89 
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2 

8 

6 

5 
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65.0 


34, 
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46 

S 
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334-9 


83.4 
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84.1 
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i3 
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i6 
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'9 
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.6 
16 
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9 

1 
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06 
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?= 

74 

i 
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It 
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68 
69 

71 
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75 
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35 
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a6 

36 

36 
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3 
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3 

4 


33 
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36 
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47 
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48 

1 

5o 
5i 
5i 
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8 
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9. 

6 

t 

6 

! 
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3 
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1 

IS 

99 
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3 

9 
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65.7 
66.0 
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66.7 
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67.4 
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68-1 
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53 
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54 
55 
56 
57 

1 


335.9 
336.8 

3:; 
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340-6 
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343.4 
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86.3 
86.5 
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87-9 
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88.6 
88.9 


33 

33 
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35 
36 

38 

12 


'9 

33 

34 
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26 

11 


I 
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3 
3 
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07 
07 

08 

09 
09 
09 




81 
83 

83 

84 
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87 
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90 


76 

78 
78 
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8j 

83 

83 
84 


9 

2 

6 
6 
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'9 
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3o 
3o 
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4 
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8 
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8 
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48 

n 
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138.1 

±1 
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o3 
04 
o5 
d6 

08 
09 
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.89 
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.91 
.93 
.93 

1 

'97 


1 

8 

i 
6 
5 
5 

^3 


68.7 

^.8 
70.. 

70.5 
70.8 

7i!5 
71.8 


36. 

63 

63 
64 
65 

66 
67 
68 
69 


345.3 

346.3 

347.1 
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353.8 
353.7 


89.3 

6;.6 
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90.3 
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91.7 
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3i 

33 

33 
34 
35 
36 
37 
38 


12 

3. 
3i 

33 

33 
34 
35 
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3? 


9 

8 

6 
6 


t3 
i3 
i3 




9' 

1 

99 


85 
86 

IJ 

89 
90 
9' 

i 
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5 

i 

3 


3i 

3. 
3i 

33 
33 
33 
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34 


5 

8 

5 
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9 
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53 

53 
54 
55 
56 
57 
58 


141.9 
143.8 
143.8 
144.7 
145.7 
146.6 
147.5 
148.5 
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5i 

53 
53 
53 

53 
53 
53 
54 
54 
54 


b 
3 

4 

4 


i3 
i4 

15 

16 

'9 
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■99 

303 
3q3 
3o4 
305 
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3 

9 

I 


73!5 
73.5 

74.6 
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371 

73 
74 

11 
^ 

83 
84 
85 
86 
87 
86 
89 
90 
391 
9' 

P 
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354.7 
355.6 
356.5 
357.5 
358.4 
359.4 
365.3 
361.3 
363.3 
363.1 


934 
93.7 

,4.4 
94.7 
95.T 
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55,8 


4i 

43 

43 
44 
45 
46 

47 
48 

i' 


4i 
41 
43 
44 
45 
46 
47 


5 
4 
3 
3 


14 
i4 
14 
i5 
i5 
i5 
16 
16 
[6 




o3 
04 
o5 
06 
07 
08 
09 


99 

io3 


t 

6 
5 
5 
4 
4 


34 
34 
35 
35 
35 
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36 
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37 


5 
9 

6 

! 
1 

6 


63 
63 
64 
65 
66 

s 


l53.3 

i53.3 
i54.i 
155.0 
i56.q> 
156.9 

]U:t 

159.7 


55 
55 
56 
56 
56 

1 

58 


4 

4 
8 

5 
8 


33 

'4 

35 
36 

38 
It 


308 

3?2 

3.3 
3.4 
3l5 

3.6 


6 
6 
5 

4 
4 
3 


in 

76.6 

77*3 
77.6 
78.0 


364.1 

365 .0 
365.9 
366.9 
367.6 
368.8 

S:S 

371.6 
373.5 
373.5 
374.4 
375.3 
376.3 
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379.1 
380.0 
381.0 
381.9 
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^.8 
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?:; 

9«.5 
,8J 
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99.S 

99.9 
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5i 

53 

53 
54 
55 
56 
57 
58 

U 


47 
48 

it 

5r 

53 
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54 
55 
56 


9 

1 

7 
6 
6 
5 
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4 


17 
<8 
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'9 
'9 
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14 
i5 
16 
17 
18 
19 
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.09 


9 

2 

8 


38 
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^9 
39 
39 
4o 
40 
40 
41 


3 
6 

3 
4 
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?5 

74 
75 
76 

78 

SI 
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161.6 
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163.5 
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[67.3 
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.69.1 


58 
58 

1 

60 
60 
61 
61 


5 
8 
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9 
6 


33 
34 
35 
36 
37 
38 

i 
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9 

2 

8 

6 
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79-7 
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TABLE II. I'M. 37 
IMerence of Latitude and Departure for 21 Degrees. 


Un 


Lm. 
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DilL 


Lm. 
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4 
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6 
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9 
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o4 
o5 
o6 

09 


9 

1 
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3 


o3 
o3 


4 
4 

9 

6 


61 
6a 
63 
64 
65 
66 
67 
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70 


lu 
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61.6 
6J.5 

63.5 
64.4 
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33.7 

a4.0 
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s3 
a4 

35 

16 

:i 
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117.6 
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1.9.5 
110.4 
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43 
43 
44 
44 
44 
45 
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45 
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8a 
83 
84 
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86 
87 
88 
89 
90 
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i 

8 

6 
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4 
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65.a 
65.6 

S:! 
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a4. 
4a 
43 
44 
45 
46 
47 

48 

t 
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335.9 
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aa7.6 
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sa 
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It 

S9.6 
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i6 

;i 

'9 
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i4 
'4 

i5 
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18 
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06 
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4 
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8 


71 

76 
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70-0 
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J6.9 
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33 
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34 
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36 
37 
38 

i 
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4b 
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47 

48 
48 
48 
49 
49 
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1 

99 
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.85 
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8 


63.8 
69.1 
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35. 
53 

53 

54 
55 
56 
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337.1 
a38.i 

■P 
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a4a.7 


90.3 

90.7 
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1^ 


'9 
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14 

35 

^6 
a8 
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5 

3 
3 


07 

08 
09 
09 
09 


5 
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6 

3 

4 


01 
83 

83 
84 
65 
86 

Is' 

89 
90 


75.S 
,6.6 

S:i 

81. J 

83!i 
84.0 


3o.5 
3o.8 
3i.i 
3i.5 


.4. 

$ 

44 
45 
46 
47 
48 


i3,.6 
1 3a .6 
133.5 
i34.4 
.35. 4 
i36.3 

.39.. 

140.0 


5o 
5o 
5. 
5. 
5a 
5a 
5j 
53 
53 
53 


6 

3 

7 

4 

8 


Z 

04 
o5 
06 

3 

09 


IS 
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1 


6 
6 

5 
5 
4 
3 

3 


73-4 

il 

73.8 
74.5 
74.5 


a6. 

6a 
63 
64 
65 
66 
67 

69 
70 


343.7 
344.6 
545.5 
346.5 

llli 

349.3 
a5o.a 

35l.l 

35a. 1 


,3S 

gl 
^.6 
95.0 
,U 
95.7 
96.0 


3i 

33 

i^ 

36 
37 
38 


3i 
3i 
33 
34 
35 
36 
3? 


9 

! 

7 

I 

5 
5 

4 
3 


I3 
i3 
i4 
■4 


5 

8 

5 

% 
6 

3 

4 
5 
6 


9" 

1 

99 


85 .0 
85.9 
86.S 
87.8 

89:6 
90.6 
91.5 
9a-4 
93.4 


3a .6 
33.0 
33.3 

34.4 
34.8 

35.1 

35.5 
35.8 


i5i 

53 

53 

54 
55 
56 
57 
58 

12 


i4i.o 

\tt 

143.8 
.44.7 
.45.6 
.46.6 
147.5 
.48.4 
149.4 


54 
54 
54 
55 
55 
55 
56 
56 
57 
57 


5 

8 

5 

? 
6 

3 


w 

.4 

.5 

16 

\l 
'9 


'97 

IP 
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ao3 
ao4 
ao5 


9 

1 

i 

5 
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4 
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76.0 
76.3 
76.7 

77-i 
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371 
73 

t 

78 


353.9 
354.5 
355. S 

359.5 
36i.5 
a5i.4 


99.6 


4i 
43 

f= 

46 

47 

48 


38 

41 
43 
4> 
43 
44 
45 


9 

I 

1 
7 


i4 

i5 
i5 
i5 
.6 
16 
.6 


o3 
o4 
o5 
06 

oB 
09 


96.1 

97.1 
98.0 
99-0 

101.8 


36.Q 
36.6 
36.9 

37.6 
38.0 
38.3 
38-7 

8:; 


161 
63 

63 
64 
65 
66 

is 

69 


162.2 

i53.i 

154.0 
i55.o 
.55.9 
i56.d 

■ 57.8 
i58,7 


U 

58 
58 

1 

60 
60 


7 

4 

5 
8 

6 
9 


a3 
34 

35 

36 


aoB 
309 

3l3 
3l4 


3 
9 

I 

7 


80.6 

8.^3 
81.7 
8a.i 
834 


S3 

83 
84 
85 
86 
87 

89 
90 


363.3 

364.3 

a65.1 
366.1 
a67.o 
367.9 
368.9 
,69.1 


100.7 

ii 
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103.6 


5i 
53 
54 
55 
56 

S 


i' 

5i 

5a 
53 
54 
55 
56 
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5 
5 
4 
3 
3 


Id 
iS 
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'9 
■9 


6 

4 

4 
8 

5 


i3 
i4 
15 
16 

iB 
'9 


IG3.6 
104.6 
io5.5 
106.4 

■Z:i 

109.1 


39.8 

40.1 
40.5 

41.6 

4a.6 
43.0 
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1 

76 
78 


.59.6 
160.6 
161.5 
163.4 
163.4 
164.3 
i65.3 
.66. a 

IS:: 


61 

63 
63 
61 
63 
63 
63 
64 
64 




3i 
33 
34 
35 
36 
37 
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:i5 

ai; 

aa; 
334 


6 
5 
5 
4 
3 
3 


H3.8 
83.1 
83.5 

St 

84.6 
84.9 

85J 
85,6 
86.0 


39. 
3g 


373.5 
574.5 

'4:1 
llli 

379.1 

a8o.. 


104.3 
104.6 
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.05.7 
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nep. 
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Disi 


Lai. 


Dep. 
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3 
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6 

I 

9 
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o3.7 
o4.6 
o5.6 
o6.5 
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00.4 
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o3.o 
o3.4 
03.7 


6. 
61 
63 
64 
65 
66 
67 
68 
69 
70 


57 
58 
59 

61 
61 
63 
64 
64 


\ 

3 
3 

9 


i3.6 
j4.o 
14.3 
14.7 
i5.i 
i5.5 
25.8 
26.1 


i3 
14 
a5 

18 


ii3!i 

114.0 
m5.o 
1.5.0 
116. g 
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4b 
45 
46 
46 
46 
47 
47 

il 

48 


J 


82 
83 
84 
85 
86 
87 
88 
89 
90 


,67 
168 
.59 
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1 




66.6 

69.7 

70.8 
71.2 
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41 
43 
44 
45 
46 
K7 
46 

n 


IW 

125 

iiG 

3 

119 
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a3o 

23l 
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;;3 

ii3 

1.4 
m5 
ii5 


t 

6 

5 

8 
4 

7 


3i 

33 
34 
35 
36 

U 
2 


iii 

180,8 
181.6 
183,3 

i63.i 
.83.9 


i48.5 

\ti 

152.4 
i5i.. 
i5i.7 
153.3 
153.0 
.53£ 
.54-3 


39. 

1 

96 

n 

3S 


334.5 

315.3 

336!7 

337.5 

338.3 

339.0 

33;.8 


■877 
188.3 
189,0 
189.6 
.96.3 

.91 !§ 
.93.3 
.93.8 


Disi 


Dep. 


L.l. 


Dill 


Dep. 


LsL 


Di.l 


Dep, 


L«<. 


Uiit. 


Dep. 


Ls<. 


Dut. 


Itep. 


Lai. 


(Tor50DerM«- | 
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Dill 


Lbi- 


Dep. 


DitI 


Lm. 


Dep. 


Disi, 


Lai. 


D-p. 


Dili. 


Lit. 


Dep, 


K>l. 


La., Dep. 1 


3 

i 
I 

9 


OO.B 
01.5 
OJ.3 
o3.o 
03.8 
04.5 
o5.3 
06.0 
06.8 
07.5 


o3 
o3 
o4 
o5 

o5 
06 


I 


61 
6a 
63 
64 
65 
66 
67 
68 
69 


46 
46 
47 
48 
49 

g 

5i 
5a 

5a 


8 
5 
3 

8 
6 
3 


40 

t 
4a 
4a 
43 
44 
44 
45 
45 


6 

3 

6 

3 
9 


a3 

a4 

a5 
a6 

aS 


91 
9' 

?3 
8 




80 

8. 

8a 
83 
84 

84 
85 


4 

7 
4 

3 

5 

3 


8a 
83 

84 
85 
86 
87 
88 
89 
90 


■ 37-4 

i38,[ 

;f,:i 

i4o4 
Ui.i 

I4I.9 

Ua.g 
.43.4 


..9,4 

iail4 

ia3"3 
ia4.o 

ia4,7 


a4i 
4a 
43 
44 
45 
46 
47 
48 

t 


18 1. 9 

i8a,§ 
183,4 
184.1 
184,9 
i85.7 

i87.a 
187.9 
l8B,7 


i58.i 
158.8 

;s^ 

[60,7 
161.4 

i6a.o 

i6a.7 
i634 
164.0 


i3 
i4 
i5 
16 

i6 
'9 


09.1 

M.3 

r3!6 

r. 


07 

08 
09 
09 

i3 




7" 

53 

74 
75 
76 


54 
55 
55 
56 

S 

58 


b 
3 

8 
6 
4 

i 

4 


4b 

47 

1 

5i 
5i 

5i 


6 

I 

I 

6 
5 


[3[ 
3j 
33 

34 
35 
36 

u 

3, 
40 


9» 
99 

I^ 
ia4 
104 

io5 




86 
87 

is 

1 

9" 
9' 

9' 


t 

3 

1 
j 


191 

i 

?s 

99 

o3 
04 
o5 
06 
07 
oB 
09 


144.1 
144.9 
145.7 
r46.4 
i47.a 

;S:? 

i5o.9 


ia5.3 
ia6.o 
ia6.6 
ia7,3 

"11 

H9,a 

'.in 

i3i.a 


abi 
5a 
53 
54 
55 
56 

ti 


1894 
i90,a 
190.9 
191,7 

194-0 
194,7 


.64.7 
i65.3 
166.0 
166.6 
.67.3 
168.0 
168.6 
'^^ 


33 

IS 


16.6 
17-4 
18. 1 

■8.0 

iff 


i4 

i5 
i5 
16 

'9 




Ba 
83 
84 
85 
86 
87 
88 
89 

■JO 


01 
61 
6a 

63 
64 

64 
65 
66 
67 
67 


i 

4 
9 

7 

4 


53 
54 
55 
55 
56 
57 
57 
58 
59 


8 
5 

8 
4 

4 

4 
3 

6 
3 

1 


i4i 

4a 
43 
44 
45 
46 
47 
48 

n 


109 

n3 


9 

I 


1 

i 
96 

97 


5 

5 

8 
4 

8 

4 


13Z.7 
.5a.5 
.53.a 
154.0 
154.7 
i55.5 
i56.a 
157,0 
157.7 
.58.5 


l33.a 
■33.8 

134,5 
1 35,1 

i35,8 
i36,5 
137,. 
137,8 


61 

63 

66 
67 
68 
69 


197,0 
1977 
1^,5 

i99.a 

aoils 
aoa.3 

ao3'B 


i7i.a 

i73.a 
.73.9 
174-5 
i7S.a 
175.8 
176.5 
177.1 


3i 
3i 
33 
34 

35 
36 
37 
38 
39 
40 


.3.4 

14.3 

1! 

i:? 


23 

a3 
>4 
a4 
s5 
a6 




9' 

1 

P 

99 


69 
70 

i 

74 


5 
9 
1 

i 


61 
61 
6a 

63 
63 
64 
64 
65 


i5i 
5a 
53 
54 
55 
56 

is 


[[4 

m4 
ii5 
116 

lis 

119 


I 
I 

8 


99 

99 

io3 

io3 


4 


>3 
14 
i5 
16 

18 
'9 

a3 
a4 
a5 
a6 
a7 
j8 

3^ 


2:1 

.60.8 
161.5 

.6a.3 

.63,0 
i63.8 
164.5 
165.3 
166.0 


i38,4 

'.?,i 

i4o.i 
i4'.< 

i4i,7 
i4a.4 
i43,o 
143.7 
144,3 


371 
?3 

74 
78 

79 


ao4,5 
ao5,3 

ao6!8 

Si 

ao9.( 
ao9.8 

aMJ 


Si 

,8,;, 

183.0 
183.7 


41 
4a 
43 

46 
47 
48 


3a. 5 
33. a 
34.0 
34.7 
35.5 
36.5 


lb 
18 

5? 

3o 
3i 
3i 
3i 


o3 
04 
o5 
06 

09 


J6 

77 

7. 
S 

80 
81 
8a 
83 


5 

B 
5 
3 


66 
67 

68 
69 
70 
70 


1 
S 
I 


62 

63 

66 
67 
68 
69 


ia3 
ia3 
ia4 
ia5 
ia6 
ia6 

'3 


3 

8 
5 
3 

i 

5 
3 


io5 

106 
106 

108 
108 
109 


3 
t 


i6b.8 

169,1 
169.8 

^ 

175.8 
173,6 


145,0 
i45,6 
146.3 
147,0 
147.6 
148,3 

:s 

i5o,9 


aBl 
8a 
83 
84 
85 
86 

89 


a.'3:6 
ai4,3 
ai5.i 
ai5.8 
a 16.6 
ai74 
]iB.t 
a, 8.9 


187.0 
187.6 
18B.3 
188,9 


5a 
53 

54 
55 
56 
57 
58 


3M.b 

8:; 

40.8 
41.5 
4a .3 
43.0 
43.8 
44.5 
45.3 


34 

M 

36 
36 

38 
39 




:3 
i4 

\l 

18 
'9 


83 

li 

86 
66 
87 
88 

H 

90 


5 
3 

i 
5 
3 

8 
6 


73 
74 
74 
75 
76 
76 

7fl 
78 


5 

8 
4 

8 
4 


1 
74 


"9 

s 

i3i 
i3a 
l3a 

i33 
.34 
i35 
i35 


8 
6 
3 

8 
6 
3 

8 


ii3 
ii4 

■M 

116 
116 

118 


6 
5 

8 
5 

4 


a3l 
3a 
33 
34 
35 
36 
37 
38 

8 


175,8 
176,6 
■77,4 

>7B.. 
178,9 
179-6 
iBo,4 
181,1 


iSa.a 
i5i,9 
i53,S 
i54,a 
i54.8 
155.5 
1 56, 1 
i56,8 
157-5 


a9i 

i 

,99 
3oo 


ai9-6 
aao.4 

Hli 

aa3.4 
aa4.i 
aa4.9 
aa5.7 
aa6.4 


190.0 

I9a]a 
i9a.j 

.93.5 

i 

I96.a 

196,8 


Oi.t. 


Uep. 


LaL 


Ditt. 


Dep. 


L,. 


Diti 


Dep. 


L«. 


Disi. 


D.p, 


Lai, 


Dill 


Dep. 


Lai. 


[For 49 Degree* | 
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Pm-wJ table II. 

Difference of LaUtude aad Departure for 42 Degrees. 


DiiL 


Lat. 


D.,. 


Di.i. 


Lm. 


Dep. 


Di.1. 

33 

34 

i5 

16 

38 


..« 


i>^ 


Dill. 


Lit. 


D.p. 


DiM. 


Lit. 


Dcp. 


3 

4 

5 
6 

8 
9 


oils 

o3!o 
o3.7 
o4.5 
o5.3 
05-9 
oe.7 
07-4 


o4 
o4 
o5 
06 
q6 


3 

i 


63 

63 
64 

65 
66 
&7 
68 
69 
70 


45.3 
46.1 
46.8 

Hi 
tt 

55.5 
5. .3 
5..0 


40 
41 

41 
43 

43 
44 
44 
45 
46 
46 


5 

8 
5 

8 
5 


89 
90 
9' 
91 

P 

,4 

'J 


9 

4 

? 

4 

I 


81.6 
83.3 

83. 
83.6 

84.3 
85. 
85.6 
86.3 
87.0 


iBi 
63 

li 

86 
87 
88 
89 
90 
■ 91 

^. 

99 


|35J 

■ 36.0 

■ 36-7 
.37.5 
13B.3 
,39.0 
.39,7 
140.5 

"747:^ 
143.7 
143.4 
144.3 

[464 

■ 47- 1 


I3l!8 
133.5 
133.1 

1 113.8 
134.5 
laS.l 
135.8 
136,5 

mbIs 

139.! 

1.9.8 
136,5 
i3[,i 

■ 3. ,8 
i33,5 
i33,i 

■ 33.8 


341 

43 

43 
44 
45 
46 
47 
48 

£ 

35l 
53 

53 
54 
55 
56 


180.6 
18. ,3 
183,1 

■ 83.8 
i83,6 
.84.3 
.85.0 
i85.8 
iB6,5 
187,3 
188,0 
[88.8 
,89,5 
.90,3 
.91.0 

¥ 
1,3.. 


16 L. 3 

161,9 
163.6 

i63,3 

.'64:? 
i65,3 
i65-9 
i66£ 
167.3 

.68!6 
.69,3 

I70.6 
171-3 
173.0 
173-6 
173J 

n4.o 


■ 3 
i4 
iS 
i6 

;i 

'9 


Ott.J 

08.9 
09-7 
10.4 

i3.4 
14. [ 
.4.9 


08 
09 

i3 




73 

'4 

76 
77 
78 


53.8 
53.5 
54.3 
55.0 
55.7 
56,5 

S:: 

58.7 

59.5 


48 

5o 
5i 

53 
53 

53 


8 
5 

I 
t 


3] 
33 

a 

36 
37 
38 

1? 


i 

99 

,o3 

104 


4 

8 
6 
3 

8 
6 
3 


!S;3 

90.3 
91.0 


i3 
i4 


16.3 

16.6 

■9-3 

31.6 
31.3 


i4 
14 
i5 
]6 
16 

18 
18 
19 




81 
83 

B3 
84 
85 
86 

89 
90 


63.4 

63.3 
63.9 
64.7 
65.4 
66.1 
66.9 


54 
54 
55 
56 
56 
57 
58 

1 


I 
I 
I 


i4i 

43 
43 

44 
45 
46 

47 
48 

n 


104 
loS 
iq6 
107 

IS 
109 


5 
3 

8 
S 

7 
5 


94 .J 

$:° 
hi 
77.0 

99.0 

,S:5 


o3 
04 
o5 
06 

09 


150.9 

i5i,6 
153.3 

■ 53.1 

■53.8 

■ 54.6 
i55.3 
156.1 


.34.5 
■35,3 
i35,8 
1 36.5 

138.5 

ill 


63 

63 

66 

67 

69 

70 


■1- 

196,9 

199.3 


.74-6 
■ 75.3 
176.0 
176.7 

178,7 
180.7 


3i 

33 
34 
35 
36 
37 
3B 
39 
4o 


2i.; 

33.8 
14.5 
35.3 
36.0 
36.6 

r. 

39.0 
39.7 


i3 
34 

35 

36 
>6 




9' 

1 

99 


67-6 

i;i 

74.3 


bo 
61 
6] 
6-> 
63 
64 
64 
65 
66 
66 


I 
I 
I 

9 


5i 

53 
54 
55 
56 
57 

59 
60 


m3 
ii3 
n4 
m5 
ii5 

lie 


7 

4 
9 
4 
9 


103:4 

loS.o 
,o3.7 
104.4 
io5.i 
.05.7 
106.4 
107.1 


t3 

>6 

iB 
"9 


i56.8 
157.5 
■ 58.3 
i59X) 

160.5 
161.3 
163 Ji 

163.7 
163.5 


is! 

;S:f 

i45,i 
145,9 
146.5 

147.3 


73 
73 
74 
75 
76 
77 
78 


30. .4 

3o3:l 

304-i 

ao5.i 
3o5.9 

106,6 
307,3 

308.1 


i8i.3 
183.0 
183.7 
• 83.3 
■ 84.0 
184,7 
■85,3 
166,0 
186,7 
1874 


4i 

43 

43 
44 
45 
46 

?. 


3l.3 

33.0 
33.7 

33.4 

'£■', 

35.? 
36.4 
37.3 


37 
38 
=8 

3o 
3i 

33 

3i 
33 


8 

4 


o4 

o5 
06 
07 
08 
09 


78.8 

81.0 
81.7 


68 
69 

70 
71 

73 


b 
3 

I 

3 

t 

3 


ibi 
63 
63 
64 
65 
66 
67 
68 
69 


"9 

133 
134 

ii4 

135 

116 



4 

4 

B 
6 
3 


a:3 

.09.. 
109.7 
110.4 

ii]]4 
ii3.i 
ii3.B 


34 
35 

36 

11 


I65.0 

i65-7 
166.5 
167-3 
168.0 
,68.7 
.69-* 
170.3 

no.-) 


.47.9 
148.5 

II 

i5i.a 
i5i.j 
l53,6 
153.3 
.53.9 


83 

83 
84 
85 
86 

u 

89 


3 10.3 

311 Is 
313,5 

2i3,3 
ai4,o 
314.8 
3i5,5 


Ib94 
190.0 
190,7 
.9" 4 
193,0 
'9^.7 

■Si 


5i 

53 

56 

U 


37.9 
38.6 
39.4 
40.1 
40.9 
4i.6 
43.4 
43.1 
43.8 
44.6 


34 
34 
35 
36 

36 

S 

38 
39 
40 




i3 
14 

t5 
16 

'9 


83.5 

83.3 
84.0 
84.7 
85.5 
86.1 
86.9 

89.3 


74 
74 

75 
76 

77 

7f 
79 

SI 


t 
3 

6 
3 

6 
3 


171 
74 

79 


117 

I3f 

;^ 

.So 
.31 
[3] 
i33 
.33 


8 
6 
3 

8 
5 
3 

8 


114.4 
■ 15. 1 
.i5.8 
n6.4 

117:8 
118.4 


33l 
33 

33 
34 
35 
36 
37 
38 


171.7 

178-i 


'Mi 
157.3 

;lsi 

,5,.3 


391 

i 

9S 


3i8!5 
3,9.1 

isi^S 
333,9 


196-1 

■96.7 

1 

1994 


IX» 


Dep. 


Li 




DiH 


Dep. 


I.1 


1. 


Dill 


De 


p. 


L»t. 


Dili 


Dep. 


LU. 


Dill 


Dep. 


LU. 
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Dbt. 


LaL 


D.p. 


Di,l. 






Itep, 


Disl. 


Lii 




Dep. 


IN>I 


Lai. 


Dep. 


DilL 


Ul. 


D.P. 


3 

i 

6 

e 

9 


04.4 
o5.i 
oS.o 

06.6 
07.3 


o3 
04 
04 
o5 

06 
06 


4 

7 

4 

8 
5 


6. 
63 
53 
64 

65 
66 
67 
68 


44 
45 
46 
46 
47 
48 

1 

5i 


6 
3 

8 
5 
3 

5 


4a. 3 
43.0 
43.6 
44.3 
45.0 
45.7 
46.4 
47-' 
47.7 


33 
14 

35 

36 

iS 

II 


88 
89 
9° 
9° 
9' 

1 


5 

7 
4 

i 

3 


83 
83 
84 

85 
85 
66 
87 
88 
88 


5 

I 

I 

3 


i8i 

83 

83 

S^ 

86 
87 
88 
89 
90 


i33.i 
i33.8 
i34.6 
.35.3 
i36.o 
,36.8 
137-5 
i38.a 
.39.0 


iaJ.4 

I34.I 

■Mi 

ia6.1 

IS 

118.1 

iSi 


341 

42 
43 

44 
45 

46 

% 


176.3 
177.0 

;',J;I 

.79.3 

\m 

18. uj 

i8i!8 


.644 
.65.0 
165.7 
1664 

S:S 

168.5 

;& 

170.5 


i3 
i4 
i5 

i6 

■8 
'9 


08.8 
09.5 

II. 7 
11.4 
13.3 
.3.9 
14.6 


06 
09 

i3 
t3 


b 

? 

I 
3 

6 


74 

75 
76 

77 
78 


5] 
53 
54 
54 
55 
56 
57 
57 
58 


9 

4 

I 
3 

8 
5 


48.4 
49.1 
49.8 
5^.5 
5i.. 
5. .8 
53.5 
53.1 
53.5 
54.fi 


i3i 
3i 
33 
34 
35 
36 
37 
38 

i 


i 

95 


8 
5 
3 

I 

9 

7 

4 


89 
9° 
V 
9' 
91 

1 


3 

4 

8 
4 

8 
5 


191 

IS 

99 

o3 
04 
o5 
06 

oB 
09 


139.7 
14S4 
141.1 
141.9 

143.6 
143.3 
144.1 
144-8 
.45.5 
[46-3 


i3o.3 

■£t 

i3i.3 
133.0 
i33.7 

•Mi 

i35.7 
136.4 


52 

53 
54 
55 
56 

S 


183.6 
164.3 
i85.o 
i85,8 
186.5 
187.3 

188.7 
.89-( 
190.3 


171.1 

,73.1 
.73.9 
.74.6 
175.3 
176-0 
.76.6 
177.3 


11 

34 
26 

11 
II 


.5.4 
16.1 
16.8 

|i 

"■9 


'4 

i5 
]5 
16 
17 

\l 

■9 
'9 


3 

4 

7 
4 

8 

5 


8, 

84 
85 
86 

89 


60 
61 

63 

61 
63 
64 
65 
65 


4 

I 
4 

8 


55.3 

i:l 

58.7 

60.0 
60.7 
61.4 


14. 
41 
43 

44 
45 

46 


io3 
,o3 
104 
io5 
106 
106 

109 


I 

3 
5 

7 


i 

99 


8 

5 

I 
i 

3 


■47.0 

•Si 

■49.» 

149.9 

.50.7 
i5M 

|53.1 

153,9 

153.6 


138-4 
139.1 
i39.8 
.40.5 
i4c.i 

\TJ 

143.1 


a6i 
63 
63 
64 
65 
66 

S 

69 


190,9 
'9'-6 
■92.3 
193.1 
.^33 
194.5 

\6 


178.0 
178.7 

179-4 
160.0 
.80.7 
.814 
181., 
.81.8 
i83.5 
184.1 


33 

33 
34 

35 
36 
37 
3S 

i 


13:4 

34.1 

'Ai 

16.3 

37- ■ 
J7.8 
38.5 
39.3 


i3 

33 

U 

55 
35 

36 

=7 


8 
5 

I 

I 

3 


9' 

i 

99 


67 
68 
68 
69 
7" 

i 


3 

I 

9 
4 


63.1 

61.7 

63.4 

64.1 
54.8 
65.5 
66.3 
66.8 
67.5 
68.1 


51 

53 
54 
55 
56 
57 
58 


n3 
ii4 
ii4 
ii5 
116 
117 


4 

i 

4 

8 
6 

3 


.o3 
io3 
104 
io5 
io5 
106 

108 
109 


3 

4 

8 
4 


i3 
14 
i5 
16 

\l 
'9 


■54.3 
i55.o 
i55.8 
i56.5 
l57.= 
158.0 
i58.7 
.594 
160.3 
160.9 


.43.9 

144.6 
i45.3 
145.9 
146.6 
i47.3 

.48:7 


171 

1 

78 


'99-7 
2004 

ao3,3 
io4!8 


184.8 
i85.5 
l86,i 

;K:i 

188.3 

•S;l 

.90.3 
.9.0 


4i 
4i 
43 
44 
45 
46 
47 
48 


30.7 
3i.4 

33.3 

33.1 
34.4 
35.1 

35.8 
36.6 


38 

>8 

3o 
3i 

33 

3i 
33 
34 


6 
3 

4 

7 

4 


o3 
04 
o5 
06 

3 

09 


7J 

li 

76 
76 

78 
79 
It 


3 

5 
3 

3 


69.6 

B 

73.0 
73.7 


161 
61 
63 
64 
65 
66 

69 


118 
1.9 
"9 

ii3 


5 
9 
4 

i 

3 


109 

||3 
u3 
ii4 
nS 
ii5 


8 
5 

8 
5 

i 

3 


33 
34 

i5 

36 

18 

1? 


161.6 
i6a.4 
163.1 
l63.8 
164.6 
165.3 
166.0 
166,7 
167,5 
168.1 


.50,7 

.51,4 
i5i.. 
i53.8 
i53.4 
.54.1 
■ 54-8 
i55.5 
156.1 
i56,9 


38[ 

81 

83 
84 

85 
86 

i; 

9" 


105.5 
106.3 

107.7 

3084 

109.3 
110.6 


.9. .6 

iS 

■94-4 
.95.1 

195.7 

197.. 
197.8 


5a 
53 

56 
5? 
58 

S 


37.3 
38. 
38.8 

r. 

4i.o 
4l.7 
43.4 
43.1 
43.9 


34 
35 
36 
36 

38 

4o 


5 

8 
5 

I 
9 


i3 
i4 
i5 
16 

'9 


83 

83 
84 
84 
85 
86 

1; 


4 

8 
6 
3 

8 


75.7 
76.4 

77." 

78^4 
79.1 
79.8 
8,.. 5 
81.3 
8i.8 


74 

76 
78 
It 


ii5 
116 

'S 

138 

:^ 

i3o 
i3i 


5 
3 

4 


118 
118 
119 


3 
3 
4 

8 


32 

33 
34 
35 
36 

ll 
39 
4o 


.69.7 
170-1 

173.3 

n4.i 
■ 74.8 
.75.5 


157.5 
l58.a 

;g:i 

166.3 
161.0 
16..6 
161.3 

163.0 
t63,7 


=9' 

P 

94 


311.8 

3,3,6 
1,4.3 

3,5,0 

115.7 
1,6.5 

..94 


.98.5 
.99.1 

Si 

io3.i 
1046 


Disi. 


n«p. 


I.M. 


K'l 


l>ep. 


l.nl. 


IK<I. 


nep. 


I.Rl. 


Disi, 


D«D- 


Lat, 


Dial. 


1).,, 


l.nl. 


[Tor 47 DegTMB. | 
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fm-m] table II. 

DiffereQce of Latitude md Deptrture for 44 Degrees. 




Did 


Lu. 


Dep. 


DUl. 


Lu. 


D,p. 


D«i 


Lu. 


D^. 


DUu 


L.L 


Dep. 


Di.1. 


L«u 


D.P. 




3 
4 
5 
6 

I 

9 


o,'.4 

o4.3 
o5.o 
o5.8 
o6.5 


00.7 
01.4 

o3.5 

04. a 
04.9 
r.5.6 
06.3 
06.9 


61 
61 

63 
64 
65 
66 
67 
68 
69 


2:1 

45.3 

tl 

tt 

50.4 


43 
43 
43 

n 

45 

46 
47 

f. 


5 

I 


a3 
14 
aS 
16 

a8 

S 


!? 

9" 
9' 
9= 

S 




B4 
84 
85 

86 
86 
87 
88 
88 
89 
90 


4 
5 

i 

3 


83 

86 

87 
88 
89 
90 


;lt.i 

i33.8 
134.5 

i35.a 
I36.0 
,36.7 


116.4 

■L'l 

ia9.a 

119.9 
i3ofi 
i3i.3 
i3,.o 


a4i 

4a 
43 
44 

% 

% 

t 


i7M 
174,1 
174.8 
175.5 
176,3 

.78^4 


1674 

■6e« 

169.5 
170-3 

1^:1 

173.3 

;;i:; 




i3 
i4 
i5 
.5 

i8 
'9 


3:1 

09-4 
11.5 

ii:? 

14.4 


09.0 
W'.l 

13.5 

i3.a 

.3.9 


7' 
73 
74 
75 
76 

?^ 


Si.i 
5[.8 
53.5 
53. a 

a:; 

55.4 

56.1 
56.8 
57.5 

58:1 

61. 1 
61.0 
63.6 

63.3 
64.0 
64.7 


g 

5o 
5i 
5a 
5a 
53 
54 
54 
55 
56 
57 

S 
1 

61 
61 
6a 


3 

7 

4 

8 
5 

l 

3 

4 
5 


i3. 

3a 
33 
34 
35 
36 

U 


1 

97 

?s 

99 




9' 
9" 

94 

1 

97 


7 

4 

8 
5 

? 
3 


191 

1 

99 


'.U1 

.38.8 
,39.6 
140.3 
141.0 
141.7 
141-4 
143.1 
■43.9 


■Mi 

134.1 

i34.8 
i35.5 
136.1 
136.8 
137.5 
i38.a 
i36,9 


iS. 

53 

53 
54 

55 
56 


1B0.6 
181,3 
.8aji 

181.7 

;K 

186.3 

187.0 


176.4 

178.5 

179-* 




a3 

a4 

a6 


lb.. 
i5.8 
.6.5 
17.3 
18.0 
18.7 


1S.3 
16.0 
.6.7 

18.8 
19.5 

^:8 


81 
83 

84 
85 
86 
87 
88 
89 
90 


i4> 
4a 
43 

46 
47 
48 

n 


io3 
io4 
io5 
io5 
106 
107 


4 


P 

99 
io4 


t 
3 

7 
4 

B 

5 


04 
oS 
06 

09 


z446 
145.3 
146.0 
146.7 
i47-5 
i48.a 

;» 

15^3 
iSi.i 


139* 
140.3 
i4i.o 

ti 

143.1 
143.8 
■44.5 
145.1 
145.9 


a6l 
6a 
63 
64 
65 
66 

§ 

69 


187.7 
188.5 

,89.a 

II 

191.1 
.91,8 


1B1.3 
183,0 
l8a.7 
.83i 
.84.1 

S:l 

■ 86,1 




3» 
33 
34 
35 
36 


3i'.a 
33.7 
34.5 
aS.l 

:i:i 
:s:? 

16.8 


34-3 

i5.o 
a5.7 
rf.4 
37.1 
37.8 


9' 

B 
1 

p 

99 


65.5 
66.1 
66.0 
67.6 
68.3 
69.1 

70.5 
71. a 
71-9 


63 
63 

64 
65 
66 
66 

S 

68 

70 
70 
7' 

7a 
73 
74 

t 

76 


i 

3 

7 

4 

8 

5 

! 

3 

3 


.5. 

5a 
53 
54 
55 
56 

U 


io8 
.09 

ti3 
1 14 

ii5 




104 
loS 
11)6 
107 

;s 

109 
109 


I 
3 

7 
4 

8 
5 


i3 

i4 
i5 
16 

18 
'9 

ao 


.5>J> 
i5a.5 

i53.a 
153.9 
■ 54.7 
1554 
■56.1 
i56.8 


.46.6 
147-3 

i48.o 
.48.7 
.49.4 
i5o.o 
i5o.7 
1S..4 

.53.1 

153.8 


171 

i 

78 


.96.4 

■ ^.5 

199.3 

aol'4 


18B.9 

;?il 

.91/. 




4i 
4j 
43 
44 

45 
46 

47 

46 


S:? 

33.4 
33.1 
33.8 

I'd 

36.0 


38.5 
39.3 

g:l 

3i.3 

33.0 
3>.6 
33.3 

11; 


04 

05 
06 

09 


,'l:J 

74.1 
74.8 
75.5 
76.3 

16 

79' 


63 
64 
65 
66 

69 

70 


iiG 

118 
119 


8 
5 
3 

7 

4 

8 
6 

3 


He 
116 

118 


8 
5 

i 

3 

4 


aai 

a3 

a4 

ll 
11 


.55.0 
:& 

.61.. 

161.9 
163.6 

163.3 

164.0 

Si 


,53.5 
.54.1 

Si 

.56.3 

.57.0 
.57.7 

1^.8 


181 

Si 

83 
84 
85 
86 
87 
88 
89 
90 


3^!6 

ao4.3 
ao5,o 
ao5.7 
106.S 
ao7.a 


ill 

198.D 

198.7 

'99-4 

a^i 
10. .5 




S3 

53 

54 
55 
56 
57 
58 


36.7 
37.4 
3S.I 
38.8 
39.6 
Z.3 
41.0 
41.7 

ti 


36.1 
36.8 

37.5 
3S.1 

%1 

4S.3 
4i.o 

41.7 


I3 
i4 
i5 

16 

;5 

'9 


8., 3 
8a.o 
8a. 7 
63,4 
84.3 

85]^ 

86.3 


77 

7> 

79 

Z' 
80 
61 
8a 

ea 

63 


8 
5 

l 

3 

3 


7» 
73 

It 

76 
77 
78 


ia3 
ia4 
laS 
laS 
ia6 

ia8 
laS 

139 


3 

i 

3 

8 
5 


116 

119 

ia3 
ia3 
ia4 

135 


8 

5 

3 

6 
3 


3a 
33 

34 
35 
36 

U 
IS 


ibti.a 

II 

169^8 
170.5 
i7i.a 


160,5 

i6,.i 

16. .9 
162,6 

163.1 
.63.9 
■ 64.6 
i65-3 

166,0 
166.7 


19. 

\ 


i??:c 

>io!8 

311.5 

ii 

ai4-i 
ii5,i 
ai5.8 


aoa.i 
101.6 
ao3.5 
3o4.a 
aa4-9 
3o5S 
106.3 
107.0 
107.7 
1084 




IXsl. 


Dep. 


L>t. 


Din. 


Dep. 


L.. 


ui>i 


Dep. 


L... 


Dbl 


Dep. 


Lu. 


Dill 


Dep, 


L«. 




[For 46 DegrsM. 
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TABLE II. [Pm>«i 
Difference of Latitude aad Departure for 45 Degteea. 


Km 


Lat. 


Dtp. 


DUL 


Ui. 


D«p. 


Di)t 


Lai. 


Dep. 


Dirt 


LiL 


Dep. 


DU. 


LaL 


Dep. 


3 
4 

5 
6 

I 

9 


01:4 

ll'.'s 

o3.5 

Oi.2 

06.4 

07-1 


o2 

o5 
d6 




(II 
61 

.63 
64 
65 
66 
67 
68 
69 


43. J 
43.8 
44.5 
45.3 
46. 
46.7 

%■'. 

4S.B 
49.5 


43. ■ 

43.B 
44.5 
45.3 
46.0 
46.7 

%i 

48JJ 
4V.5 


33 

34 

35 

16 


85 

86 

I 

9° 
9' 
9' 


6 
3 

4 

8 
5 

9 


85.6 
86.3 

87.0 
87-7 
88J 

& 

90,5 
9.3 
91.9 


181 
Bi 
83 

86 
87 
88 
89 
90 


128.0 
128.7 

:i2:f 

i3o.8 
i3i.5 

.32.3 

■ 32.0 

.33.6 

■ 34-4 


.18,0 
138.7 
129.4 
i3o.i 
i3o.8 
i3i.5 

132,2 
133.0 

.33.6 
■ 34.4 


=4. 

42 
43 
44 
45 
46 

'i 


■ 70 
■71 
171 

■ 73 

■ 73 

■ 74 
175 

■ 76 

■ t6 


4 

8 
5 

9 

7 

4 
8 


■70,4 

171.8 

173:3 
■73,9 

■1? 

.76.8 


i3 
14 
15 
i6 

i8 
'9 


07.8 
08.5 
09. a 
09.9 

ii!3 

i3;4 

■4.1 


3 

09 

05 

i3 
i4 




7J 

,1 

74 
75 
76 


50.9 
5i.6 

5a. 3 

53.0 
53.7 
54.4 

55.3 
55.9 
56.6 


SI 

53.3 
53.0 
53.7 
544 
55.1 

yi 


3i 
33 
34 
35 
36 
37 
38 

^0' 


1 


6 
3 

8 
5 

i 

3 


p:l 

94.0 

^.8 

96.3 

til 
99.0 


.91 

1 

21 

99 


135.8 

■ 36.5 
.37.2 

'37.9 
138.6 
.39.3 
140.0 
.40.7 
.41.-1 


■ 35.1 
i35.8 

136.5 

'Sil 

■ 38.6 

[4o.o 
■40.7 
i4M 


53 

56 
57 
58 

g 


1,1 

.78 

;22 

18. 

.8. 
182 
i83 
.83 


5 

\ 
3 

4 
6 


;7d 
'At 

i8;.3 

■ 8i,o 

■ 8, .7 
.B24 
183.1 

■ 83.8 


»3 

.1 


J4.e 

i5.6 
■ 6.3 
17.0 


14 

i5 
16 
'7 

7. 

•9 
'9 




83 

83 
84 
85 
86 
87 
88 
89 
90 


60.1 

60.8 
61.5 
6>.a 
63.0 
63.6 


60.1 

60.B 
61.5 

63.1 


.4. 
43 
43 
Ai 
45 
46 
4? 
48 

t 


99 

io3 
io3 

13 

106 


4 

8 
5 

9 
4 


997 

100.4 

10 r. I 

.0..8 

.03.5 

io3-i 

104I7 
io54 
106.I 


o3 
04 
o5 
'06 

09 


141.1 

.41.8 
.43.5 
.44.3 

r45.o 
145.7 
.46,4 
147.1 
.47.8 
■48.5 


.41.1 

.41.8 

143.S 
■ 44.1 
145.0 
.45.7 
1464 
.47-1 
.47.B 
■48.5 


63 

63 
64 
65 
66 

% 
69 


.84 
.85 
.86 
186 
.87 
188 
188 
189 
.90 
190 


6 
3 

4 

8 
5 

9 


184.6 
.85.3 
.86.0 
186.7 
187.4 
188,1 
188.8 
.89-5 
190. J 
190.9 


3i 
33 
34 

35 
36 

il 


'A 

>3.3 
U.o 
M.7 
a5.5 
36.1 

S:l 

18.3 


11 
34 

25 

16 
11 




1 

90 

?! 

99 


64.3 
65.1 
65.8 
66.5 

S-' 

%■% 
69.3 
70.0 
70.7 


65.1 

65* 
66.5 

67.3 

S:l 
69.3 


l5i 

53 

53 
54 
55 
56 


■06 

108 
109 

[]3 


5 

i 

3 

7 
4 


106,8 
ii3.i 


i3 
i4 
i5 
16 

18 
'9 


i5i.3 

152.0 

l52.7 

.53.4 

'A:, 

155.6 


:ii 

.51.3 

I53.0 

l5a.7 
.534 
154-1 
154.9 
.55.6 


73 
'J 

77 
78 


'9' 

.93 

■1 

.96 


6 
3 

5 

2 

3 


,,,.6 

■1" 
,,5.1 

:'9^| 


4a 
43 
44 
45 
46 

1g 

1? 


39.0 
39.7 
3o.4 
3.. I 
31.8 
3J.5 
33.1 
33.9 
34-6 
35.4 


'9 

3i 
3i 
3i 
33 
33 
34 
35 




o3 
o4 
o5 
06 

09 


7" -4 

73.5 

i 


7M 
73.5 

;s 

75.7 
76J 

?,':i 


161 

63 

66 

% 
69 

70 


1.3 
114 
iiS 
116 
116 

;;i 

118 

"9 


8 

6 
3 

4 

8 
5 


..4.6 
11 5.3 
..6jj 
116,7 
.17-4 
118.1 
118.8 
j;9-5 


23 

=4 

25 

36 
38- 
1^ 


156.3 
.58.4 

161.3 
16. .9 

.62.6 


,57.0 
.57.7 
■ 584 

;|;s 

166,5 

,6..i 

1 62'? 


83 
83 
84 
85 
86 
87 
88 
89 
_9o 
391 
9? 

i 

21 

322 


198 

'99 

203 

io4 

205 
205' 

206 

207 
208 
209 


4 

8 
5 

i 

4 

5 

I 
3 

4 


.98.7 

300 .8 

301,5 

losl? 
204,4 

2o5,. 

305.6 
306,5 

3ob!6 

3^"o 

21/4 


5» 
53 
54 
55 
56 
57 
58 

L' 


3b. 1 
36.8 

l?:l 


36 

II 

38 

12 

4i 

4i 

43 




\\ 
i4 

i5 
16 

18 
■9 

Dirt! 


78.5 
79.1 

81.3 

81.0 

8».7 
83.4 
84. 1 
84.9 


78.5 
79-1 

^;^ 
81.3 
83.Q 
83.7 

84.1 
84.9 


73 

76 
77 
78 


in 

193 
134 

li5 

135 
136 

137 


1 

3 

5 

I 

3 


123.3 

n3.o 

113.7 
.34.5 

Si 
.27.3 


aji 

35 

33 
34 
35 
36 

% 
39 
40 


.64.0 

■ 66.3 
166.9 


.63.3 
.64.0 
.64.8 
i65.5 
.66.2 
166.9 
.67.6 

■69.0 
.69.7 


Dim. 


D.f. 


L«. 




L«. 


Dijt. 


Dep. 


Lai. 


Dirt 


D,p. 


Lai. 


Dill, 


Dep. 


Lai. 


[For 45 Degrees. 1 
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TABLE III. 

Meridional Parts. 




H 


0° 


1' 


JL. 


«• 


i" 


S" 


e» 


r 


8" 


9= 


10" 


11= 


IT 


13P 


H. 




-fo- 


130 


"ST 


»4o 


3oo 


-XT 


41 [ 


"483 


-54r 


fcj 


■eeT 


715 


787 






6i 






i4i 


3o. 


363 


431 


483 


543 


6u4 


665 


716 


788 








63 




181 


i4i 


3oi 


363 


433 


m 


544 


60S 


666 


717 


789 




3 


3 


63 


ii3 


i83 


143 


3<)3 


364 


434 


485 


545 


606 


667 


718 


790 


3 


4 


4 


64 


114 


■84 


144 


3o4 


365 


4iS 


486 


S46 


607 


668 


739 


79' 


4 

5 


■5 


5 


"«■ 


IW 


■|85 


345 


"sr 


366 


4»6 


"4Br 


547 


608 


669 


-w 


793 


6 


6 


66 


116 


■86 


146 


3o6 


367 


417 


468 


548 


609 


670 


73. 


793 


6 


7 




&7 


117 


187 


147 


3o7 


368 


438 


489 


549 


675 


67" 


73i 


794 


7 


8 


8 


68 


118 


16S 


148 


3o8 


369 


419 


490 


55o 


611 


671 


734 


795 


8 


-2 


_9_ 


_59J 


.1^ 


-1?2_ 


JI49. 


3o9 


3^2 


43S 


J9L 


55. 


611 


673 


735 


796 


J 




70 


i3o 


190 


iSo 




ItT 


43i 


491 
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56 


57 
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4iS 


479 
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58 
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5^ 


601 
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99 
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36 


90 
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38 
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87 
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03 
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93 
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06 
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97 
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93 
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08 


71 


35 


_« 


63 


38 


_?£ 


60 


36 


94 


_9 


"85^ 


911 


983 


1546 
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39 
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9.3 


585 


48 




74 


38 




&7 


33 


97 


63 


36 
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79 
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o3 
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08 
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11 
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18 
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60 
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4i 
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o5 
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33 
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63 


3o 


4i 
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06 
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34 


99 


64 


3o 
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3i 
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43 
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38 
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35 
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09 
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09 
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55 
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56 
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i4 
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57 
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i5 
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59 
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46 
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95 
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o3 
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06 


3 


4 
5 


56 


14 


93 
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33 


04 
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33 
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56 


18 
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96 


66 


37 


08 


86 


53 








54 


33 






6 


6£ 


'9 


98 


67 


38 


09 
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04 
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3a 


06 
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i4 
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33 
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66 
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69 
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77 
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38 
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44 
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08 


78 
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93 
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t4 


9° 
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40 


09 


79 
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93 


66 


4" 


i5 


9' 


68 
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16 


■8 


19 
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82 


5i 


33 


94 


66 


41 


16 
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17 


19 
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7^ 
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i3 


83 


53 


35 


97 


7" 
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'9 
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5o 
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45 


j4 


64 


54 


3G 


98 
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96 


73 


5t 
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46 


.5 


85 
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99 
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98 


75 


53 


33 


33 


i4 

is 


78 


47 
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86 


57 
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74 


48 


i3 


99 


76 


54 


33 
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a5 


7^ 
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i349 
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»6 


81 


49 


18 


88 


59 


31 


o3 


76 
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78 


57 


36 
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90 


60 


33 


o4 


77 


5i 


17 


o3 


80 


58 
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18 


83 
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9' 
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33 


o5 


79 
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o4 


81 


59 
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s 


84 


53 


31 


9' 


63 


34 




S6 


54 


'9 


o5 


83 


ei 
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3o 


1785 
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3381 
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3. 


86 


55 


=4 


94 


65 


37 


09 


Bi 
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33 


08 


85 


63 


43 


3i 


3i 
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56 


iS 
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09 
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3i 
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37 


97 
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59 
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66 
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35 
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86 


98 
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i3 


66 
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89 


67 
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35 
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36 
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43 


i5 


86 
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38 


i4 


9" 


70 


5o 


36 


3? 


93 
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44 


16 


90 


64 


39 


i5 


93 




Si 


37 


38 


94 


63 


3a 




73 


45 


'7 


9' 


65 


4o 


17 


94 


73 


S3 


38 


39 
4o 


95 


64 


34 


_o4 


75 


46 




93 


66 


43 


iB 


95 


74 


54 


39 
40 


"797 


18M 


■7^ 




3076 


3147 


1310 


77^ 


7366 


3443 


35i9 


75^ 


7675 


7755" 


4i 


98 


66 


36 


06 


77 


49 




95 


69 


44 




98 


76 


56 


41 


43 


99 


68 


37 




78 


50 




96 


70 


45 




99 


78 


58 


41 


43 


isZ 


69 


38 


06 


79 


Si 


34 


97 




47 


33 


3661 


79 


59 


43 


44 
45 




70 


39 






53 


35 


^ 


73 




34 




80 


60 


44 
45 


le^ 


1871 


1941 




1^ 


7753 


7776 


3399 


7574" 


3449 


7576 


76^ 


3683 


1763 


46 


a3 


7a 


^3 




63 


55 


37 


336; 


75 


Si 


37 


a4 


83 


63 


46 


4? 


o5 


73 


43 


i3 


64 


56 


36 




76 


5i 


18 


06 


84 


64 


47 


46 


06 


75 


44 


i4 


85 


57 


3o 


o3 


78 


53 


3o 




86 


66 


48 


49 


07 


76 


45 


i5 


66 


58 


3i 


04 


79 


54 


3i 


08 


87 


67 


19 
So 


TtoT 


"78^ 


1946 




"7588- 


•^ 


7737 


7S6 


7385" 


3456 


3533 


16] 


Tear 


3768 


5i 


09 


78 




18 


89 


6! 


33 


t>7 


81 


57 


33 




90 


70 


5i 


53 




79 


49 


■9 


90 


63 


35 


08 


83 


58 


35 




9' 


7' 


5i 


53 




66 


56 




9' 


63 


36 


09 


84 


59 


36 


>4 


93 




53 


54 
55 


i3 


81 


5i 


31 


93 


64 


37 




85 


6i 


37 


i5 


94 


74 


54 

55 


"ilu 


"7883 


1^ 




3094 


7765 


7736 




7386" 


3461 


7538 


Tele 


1695 


"7775" 


56 


i5 


84 


^3 


34 


95 


67 


39 


■ 3 


88 


63 


40 




96 


76 


56 


57 


.6 


85 


55 


35 


96 


68 


4i 


i4 


89 


64 


4i 


'9 


98 


78 


57 


58 




66 


56 


16 


97 


69 


43 


iG 


9° 


66 


43 




99 


79 


S8 


59 
H. 


iS 


67 


57 


17 


98 


70 


43 


17 


9' 


67 


44 




'TOO 


60 


=5 

H. 


"88° 


29° 


^ 


31° 


32° 


33^ 


34= 


35° 


36° 


37° 


38° 


~^ 


40° 


41° 



:!,q,i,i.:db,GoogIe 











TABLE III. 










[P...B5 


MeridionU Pwta. 1 


H. 


43=- 


43" 


44° 


45= 


46= 


4JO 


48= 


US" 


50= 


51= 


r^" 


^3° 


54" 


55= 


M- 




T^ 


Im 


^^ 


353?" 




3303 


3^ 


338a 


-i4^ 


156^ 


1665 


3764 


3865 


i^er 




83 


u 


47 


3. 


17 


o4 


93 


84 


76 


70 


67 


65 


66 


70 






84 


49 


33 


18 


06 


95 


65 


78 


73 


68 


67 


66 






3 


86 


67 


5i 


34 






96 


87 


79 


74 




69 




73 


3 


4 
5 


87 


69 


5i 


36 




09 


58 


66 


ei 


75 


7a 


70 




75 


4 
5 


T,S6 


3870 


3953 


3o37 


3713- 


■3^3- 


3^ 




3487 


3577 


iM 


377a 


lB?3 


li?? 


6 


90 


T 


54 


38 


34 




33ST 


9' 


84 


78 


75 


74 


75 


78 


6 




9' 


73 


56 


4o 


36 


i3 




93 


85 


8d 


77 


75 


77 


80 




8 


9a 


74 


57 


4t 


37 


i4 


o3 


94 


87 


83 


78 




76 




8 


-i 


__2i 


75 


58 


43 


_i9 


16 


o5 


56 




83 


80 


_JZ? 


80 


84 


-2 


>795 


mW 


3950 


3o44 


3i3o 




33^ 


3397 


34^ 


35"h5 


"3687 


3780 


1887 


3985 




97 


78 


61 


46 


3i 


>9 


08 


99 


93 


86 


83 


8a 


63 


87 






98 


80 


63 


47 


33 




09 


34™ 


93 


88 


85 


84 


85 


89 




i3 


99 


81 


64 


48 


34 








95 


90 


86 


85 


87 


9' 


■ 3 


r4 
75 


160J 


83 


65 


5o 


36 


33 




o3 


9^ 


9' 


88 


_-il 


„?9 


1 9^ 


■4 
75 


-u6^ 


im 


^ 


3o5i 


3.37 




3377 


34o5 


3498 


15^ 


3690 


1?8? 


3890 


3994 


16 


o3 


85 


68 


53 


39 


36 


16 




99 


94 


9' 


90 


93 


96 


16 




o5 


66 




54 


40 


38 




08 


35oi 


96 


93 


93 


94 


98 




i8 


06 




71 


55 


43 


39 


■9 




o3 


98 


95 


94 


95 


99 


18 


12 




89 


73 


57 


43 


3; 






04 


99 


96 


95 


97 


4001 


12 


^ 


389. 


3974 


1358 


3744 


■H37 


33^ 


1473- 


15^ 


36o( 


3698 


3?^ 


38^ 


-4^ 






9a 


75 


60 


45 


34 


33 


14 






99 


99 


390. 


o5 








93 


76 


61 


47 


35 


35 


16 


09 


o4 


3701 


36oo 




06 




73 


i3 


95 


78 


63 


49 


37 


36 


17 




06 


o3 




04 




33 


^4 


M 


A 


-11 


64 


56 


38 


38 


'9 


13 


07 


04 


04 


06 


10 


a4 

75 


aBi5 


^ 


3981 


1365 


57^ 


3340 


33;^ 


3430 


"3574 


1639 


3?36 


3eo6 


V7 


40.3 


i6 


>7 


99 


83 


67 


53 


41 


3i 




i5 




08 


07 


09 


14 


a6 


17 


■8 


3900 


83 


68 


55 


4a 


33 


33 


17 




09 


09 




.5 




i8 






85 


70 


56 


44 


34 


a5 


iB 


i4 






i3 




a8 


19 

3o 




o3 


86 


71 


57 


45 


35 






t5 


i3 




■4 


.^5 


39 
33 


"S^ 


3904 


3988 


3073 


3i59 


3347 


3337 


"3"478 


TsIT 


167? 


1?74 


1874 


39.6 


4031 


3i 
3i 


^4 

a5 


06 


9' 


]i 


66 
63 


48 
5o 


38 
4o 


3o 

3[ 


a3 

35 


18 


16 


16 
17 


18 
'9 


34 


3i 
3a 


33 


»6 


^ 


9' 


77 


63 


5i 


4i 


33 


36 




"9 


'9 




a6 


33 


34 
35 


38 




9S 


78 


65 


53 


43 


34 


38 


33 






33 


a8 


34 

35 


1839 


3911 


1^ 


1^ 


3T6g- 


1^5? 


3344- 


^436 


3539 


1635 


1^ 


387? 


V5 


"4oa9 


36 


3^ 


i3 


96 






56 


46 


37 


3; 


a6 


34 


34 


3Q 


3i 


36 


37 


3a 


i4 


98 


83 


69 


57 


47 


39 


33 


aS 


36 


a6 


38 


33 


37 


38 


33 


i5 


99 


84 




59 


49 


40 


34 


3o 




37 


3o 


35 


3S 


39 

40 


34 


]2. 


3oS, 


85 




S 


5o 


43 


36 


3l 


39 


'9 


33 


37 


39 
4o 


"3836 


3918 


"3^ 


1387 


T7^ 


IST 


3357 


"3"443 


353? 


3633 


373 1 


3831 


3^ 


"4338" 


41 


37 


■9 


o3 


88 


75 


63 


53 


45 


39 


34 


33 


33 


35 


40 




43 


39 




oS 


9° 


76 


65 


55 


47 


46 


36 


34 


l'^ 


ll 


4a 


4a 


43 


4o 




06 




78 


66 


56 


48 


43 


38 


36 


36 


38 


44 


43 


44 
45 


41 


34 




93 


79 


68 


58 


5o 


43 


39 


37 


38 


40 


45 


44 
45 


^843 


3936 


to^ 


1^ 




"3369 


3359 


345 1 


3545- 


3641 


3739 


3835" 


^ 


4047 


46 


44 


36 




97 


83 


71 


61 


53 


47 


43 


4r 


4i 


44 


49 


46 


47 


45 






84 






54 


48 


44 


43 


43 


45 


5i 


47 


48 


47 


39 


i3 


98 


85 


74 


64 


56 


5o 


46 


44 


44 


47 


53 


48 


g 


48 


3; 


i4 


3t6o 


67 


75 


65 


57 


5i 


47 


46 


46 


_^ 


54 


49 

5o 


"3-84^ 


-3^ 


1^ 




3788- 


"37^ 


3367 


3"459 


3553" 


164? 


3747 


3848 


3951 


4o56 


5i 


5; 


I3 




o3 




78 


68 


60 


55 


5i 


49 


49 


53 


58 


5i 


5i 


53 


35 


19 


o4 


91 


80 


70 


6a 


56 


53 


50 


5r 


54 


60 


53 


53 


54 


36 




o5 


9a 


81 




64 


58 


54 


53 


53 


56 


61 


53 


54 
55 


55 


37 






94 


83 


73 


65 


59 


55 


54 


54 


58 


63 


54 
55 


^856 


-3-^ 


XHI 


3135" 


37^ 


1^ 


33^ 


346? 


3567" 


165? 


3?55" 


3856 


3959 


4o65 


56 


56 


^ 


34 






86 


76 


68 


6a 


59 


57 


58 


61 


67 


56 


57 


59 


43 


36 




98 


87 


78 


70 


64 


66 


59 


60 


63 


69 


57 


58 


S 


43 


37 


i3 


33S0 


89 


79 




66 


63 


60 


61 


64 




58 


1 


63 


44 


.39 


r4 




90 


81 


73 


67 


64 


61 


63 


66 


73 


5? 


42? 


1^ 


44" 


45" 


46^ 


47= 


48= 


49" 


50° 1 


51= 


52" 


53= 


iU 


55° 



Diqiiii^dbyGoogle 



H. 


sep 


570 


~^ 


50" 


60° 


61° 


68° 


63° 


64" 


65° 


66= 


67" 


^^ 


69° 


M. 




43^ 


4783- 


4294 


4409 


4557 


464^ 


4^ 


4sg 


■5^- 


17?? 


53a4 


Wi4 


5637 


5i^ 




76 


84 


96 




=9 


Si 






43 


81 


36 




33 


97 






77 


86 


98 


I3 


31 


53 


79 


09 


44 


84 


38 


79 


36 


586o 




3 


79 


88 


4360 


i5 


33 


55 


81 




46 


86 


3i 


83 


39 


03 


3 


4 
5 


Si 


_2i 




17 


35 


57 


84 


• 4 


49 


88 


33 


84 


z 


06 


4 
5 


4^ 


419a 


4334" 


4419 


4537 


46to 


W 


"49'6 


Si^sT 




1336 


sm 


56W 


5809 


6 


65 


94 


06 




39 


6a 




18 


53 


93 


38 


89 


47 




6 




86 


^ 


08 


a3 


4: 


64 


9° 




55 


95 


41 


9a 


5o 


>4 


7 


e 


88 


97 


°9 


a5 


43 


66 


9a 


33 


58 


98 


43 


95 


5a 


17 


8 


^ 


90 


99 




a7 


45 




94 


35 


60 


5aoo 


46 


97 


55 




-? 


4097 


4aoi 


4373 


44a9 


4547 


"46^ 


4796 


49^7 


sSeT 


1^ 


5348 


55oo 


ISm 


?&3 




94 


o3 


i5 


3; 


49 




98 


"9 


65 


o5 


5i 




60 


a5 






95 


05 




33 


5i 


74 


465. 


3; 


67 


07 


S3 


o5 


63 


aS 




i3 


77 




■9 


34 


53 


76 


o3 


34 


69 




56 




66 


3i 


i3 


75 


-99 


08 




36 


55 


78 


o5 


36 


71 


11 


58 


10 


68 


34 


14 
75 


4101 


4jio 


43ir 


4438 


4^ 


4680 


48^ 


4938 


5^ 


iM 


5367 


■5573 


l6^ 


5837 


i6 


o3 




iS 


40 


59 


89 


09 


40 


76 


17 


63 


i5 


74 


39 


■6 




04 


i4 




4a 


6a 


64 




43 


78 


'9 


66 


16 


76 


4a 


'7 


l8 


06 


.6 


a8 


44 


64 


87 


i4 


45 


61 




68 




79 


45 


18 


12 


08 




3o 


46 


66 


89 


16 


47 


83 


34 




33 


8a 


48 


i? 
ao 


4110 


4^^ 


433a 


4448 


4566- 


4691 


4816 


4949 


1585 


5aa6 


5395 


55]6 


5685^ 


"5857 








34 


So 


70 


93 




T, 


88 


>9 


76 




87 


54 






i3 


a3 


36 


5a 




95 




54 


9° 


3i 


78 


3i 


90 


56 




j3 


i5 


i5 


38 


54 


74 


97 


34 


56 


9' 


34 


60 


33 


93 


59 


i3 


>4 

i5 


«7 




40 


56 


7« 


99 


16 


58 


95 


36 


83 


36 


95 




34 

is 


4m9 


4i^ 


434I 


4458 


4578 


4701 


4619 


4^ 


5097 


5338 


5385 


553? 


5698 


58^ 


i6 




3e 


44 


60 


80 


o3 


3; 


^ 


99 


4i 


68 


4> 


570. 


68 


36 






.3a 


46 


6> 


8a 


o5 


33 


65 


5loa 


43 


90 


44 


04 




37 


i8 


=4 


34 


47 


64 


84 


07 


35 


-67 


04 


46 


93 


46 


06 


74 


38 


1 


16 


36 


_^ 


66 


66 




37 


^ 


06 


48 


_95 


49 


_^ 


76 


a, 

3o 


47^ 


'4^ 


435. 


4466 


4588 


471a 


4839 


4973 


■3756 


1755 


5398 


5557 


5713 


5879 


3i 


3o 


4a 


53 


70 


9° 


i4 


4a 


74 




53 


5401 


54 


■ 5 


83 


3i 


3a 


3i 


4a 


55 




91 


16 


44 


76 


i3 


55 


o3 


57 


■7 


85 


3a 


33 


33 


44 


57 


74 


94 


18 


46 


78 


i5 


58 


06 


59 




88 


33 


34 
35 


35 


46 


_59 


76 


96 




46 


81 


18 


60 


06 


63 


a3 


_9L 


34 

35 


TIF 


4a47 


4367 


14^ 


w 


47^ 


485o 


4;8r 




1^ 


WTT 


5565 


57^ 


5894 


36 


39 


49 


63 


So 


4600 


*4 


53 


^5 




65 


i3 


67 


a8 


96 


36 


37 


4; 


5; 


65 


ea 




36 


55 


87 


35 


&7 


16 


70 


3i 


99 


37 


38 


4a 


53 


67 


84 


o4 


36 


57 


9° 


37 


70 


16 


73 


34 


5903 


38 


39 
4o 


44 


55 


69 


86 


06 


3i 


59 


9a 


39 


73 




75 


36 


o5 


39 
40 


"4746 


4^ 


13^ 


1488 


"4608 


im 


4867 


4994 


3737 


5375 


5473 


55^6 


W 


5?ua 


4[ 


48 


59 


7= 


90 




35 


63 


96 


34 


77 


36 


60 


43 




4i 


4a 


5o 


60 


74 


9a 




37 


85 


99 


36 


So 


38 


63 


45 


.4 


4a 


43 


5a 


6a 


76 


94 


14 


39 


68 


Soil 


39 




3i 


86 


47 


'7 


43 


44 
45 


53 


64 


78 


P 


16 


41 


70 


o3 


4? 


84 


33 


68 


5o 


'9 


44 
45 


4.55 


4^66 


-438^ 


4497 


"4678" 


'm 


48^ 


5^5- 


■574T 


"^87 


1436 


559, 


5753 


59aa 


46 


57 


68 




99 




45 


74 


06 


46 


89 


38 


94 


56 


35 


46 




59 


70 


84 


45ST 


a3 


47 


76 




46 


95 


4i 


96 


58 


38 


47 


48 


61 




86 


o3 


35 


5o 


79 




5i 


94 


43 


99 


61 


3i 


48 


4? 
5o 


6a 


74 


88 


o5 




5a 


8? 


■4 


53 


97 


46 


55Si 


64 


34 


49 
55 


4i64 


4J^ 


H^ 


4507 


1^ 


4^ 


4883 


5^ 


1755" 


5399 


M48" 


5654 


5767 


1P7 


5i 


66 


77 


9a 


09 


3r 


56 


85 


'9 


58 


53oi 


5i 




70 


40 


Si 


5a 


68 


79 


94 




33 


58 


87 




60 


04 


54 




7" 


43 


5a 


53 


70 


8! 


95 


i3 


35 


60 


9° 


33 


61 


06 


56 




75 


46 


53 


54 




83 


98 


i5 


37 


6j 


93 


36 


65 


09 


59 


iS 


78 


48 


54 

55 


55 


iS 


4a85 


4399 


4577 


4639 


-Am 


dM 


5578 


5167 


53ii 


1467 


5^ 


1^ 


1?57 


56 


75 


87 


44" 


19 


41 


66 


96 


3o 


69 


i4 


64 




63 


54 


56 


57 


77 


89 


o3 




43 


69 


98 


33 




16 


66 


a3 


86 


57 


57 


56 


79 


9' 


oS 


]3 


45 


7' 


49^ 


3S 


74 


'9 


69 


35 


89 


60 


56 


5? 


Si 


_2i 


07 


aS 


47 


73 


o3 


37 


76 




_2i 


38 


93 


63 


5? 

H. 


56° 


57° 


58" 


59° 


60" 


61° 


63° 


63° 


61" 


"^ 


5: 


67° 


6y 


69° 



:!,q,i,i.:db,GoogIe 



M. 


70° 1 


71° 


^ 


73° 


74° 


75" 


76° 


77° 


78° 


79° 


80" 


81° 


83° 


83° 




5966 


Bm6 


"633^ 


6534 


6746 






7467 


?^5- 


8o46 


8375 


8739 


?U5 


96<i6 






^69 


49 


38 


38 


g 


74 


14 


7= 


49 


5i 


8. 


45 


53 


.4 






7a 


5a 


4i 


4i 


78 


18 


76 


54 


56 


87 


5a 


60 






3 


75 


55 


45 


45 


57 


8= 




81 


59 


61 


93 


58 


67 


3i 




5 


78 


58 


48 


48 


60 


86 




85 


64 


67 


_?! 


65 


74 


39 




^^ 


6161 


635 1 


6557 


6^ 


6990 


7^37 


7490 


7769 


8i>73 


84o4 


8771 


91 Ba 


9647 




6 


84 


64 


54 


55 


68 


94 


35 


94 


74 


77 




78 


J 


55 




7 


86 


67 


58 


58 




97 


31 


98 


78 


83 


16 


84 


64 




8 


89 




61 


6> 


75 




75S3 


83 


88 




9' 








_9 


— ?t 


73 


64 


55 


79 


o5 


47 


07 


88 


-^ 


37 


-_9Z 


11 


80 




^ 


80 


636^ 
71 


656? 


6^ 
86 


-^ 


't 


1 


7793 


f^, 


8433 

i 


mt 


^ 


-W9 
97 






6001 


83 


74 


76 


9° 


17 


60 




7803 


1 


17 


33 


9706 




i3 


o4 


66 


V. 


1% 


93 




64 


a5 




5i 


33 


40 


i4 




i5 


07 


89 


97 


35 


68 


3o 


.3 




57 


30 


48 


a3 




"6^^ 


619a 


6384 


6586 


6801 


„g 




7535- 


7817 


"87^ 


8463 


8836 


-^ 


973 1 




.6 


i3 


95 


87 


9° 


04 


77 




aa 


3i 


69 


43 


6a 


40 




■7 


16 


98 


9° 


^ 


08 


37 


81 




37 


36 


74 


S 




48 




|8 


'9 


6a^ 


94 


97 




41 


85 




3> 


4i 


80 




57 




!? 




05 


, 97 


66^ 


i5 


45 


89 


53 


37 


47 


86 


63 


85 


65 




a8 


fo^ 


645^ 
o3 


66o3 
07 


^ 


5a 


^% 


63 


^847 
47 


"8757 
58 


'% 


"^ 


939a 
9300 


9774 
83 






3i 


i4 






a6 


56 


73^ 


66 


53 


63 


85o4 


83 


07 


9' 




a3 


34 


17 




i4 


3o 


60 


06 




57 


68 




A 


15 


9800 




34 

is 


37 




|3 




34 


64 




?^ 


63 


74 






"9 




6040 


fiJII 


"^ 


-66^ 


6838 


7068 


^375" 


75te 


7867 


8"79 


85^ 


es»3 


^33^ 


^^1 




a6 


43 


a6 




34 


4[ 


7a 




85 


73 


85 


38 


t! 


37 


aS 




>7 


46 


3o 


a3 


18 


45 


76 


W 


89 


77 


9° 


34 


45 


35 




iS 


49 


33 


»7 


3i 


49 


Bo 


a8 


94 


83 


96 


40 


a3 


53 


44 




»9 

3^ 


5* 


36 


3o 


35 


53 


84 


3a 


99 


87 
78ii- 


8aoi 


46 


3o 


60 


53 




"fcsT 


6S^ 


6433 


6639 


6856 


^388 


^336 


^6^ 


8ao7 


8553 


8936 


9368 


9861 




3i 


58 


4i 


37 


4a 


60 


93 


4i 


08 


97 




58 


43 


76 




3 


3a 


6[ 


45 


40 


46 


64 


96 


45 




7903 




65 


5o 


83 


i 


3 


33 


64 


49 


43 


^? 


68 




t 




07 


33 




57 


9' 


3 


id 
35 


67 


5= 


47 




04 






^9 




63 


99 


97 


3 




6i55 


645^ 


6656 


68^ 


7138 


^358 


16^ 


7917 


8734 


tm 


8^ 


9407 


9906 


3 


36 


73 


58 


53 


60 


1% 




6a 


3, 




4o 


% 




14 


i5 


A 


3? 


76 


61 


57 


63 


16 


66 


36 




45 


84 






3 


38 


79 


64 


60 


67 


86 




7' 


40 


33 


5i 


8601 


91 


3o 




31 


39 
40 


8> 


68 


63 




90 


34 


75 


45 


37 


56 


07 


-4 


38 


43 


3< 


6385 


eJJT 


6467 


"SM 


6894 


7138 


7379 


-w^ 


"794a 


8^ 


8gl4 




9445 


95^' 


4< 


4[ 




74 


70 


77 


^ 


33 


84 


54 


48 


67 






53 


60 


4 


4a 


9' 




73 


si 


6951 


36 


88 


59 


53 


73 


36 


18 


6r 


^ 


4 


43 


94 


80 


77 


85 


o5 


40 


93 


s 


58 


79 


3a 


35 


69 


4- 


44 
45 


97 


83 


80 




09 


45 


97 




63 


84 


38 


3a 




»7 


4' 


6ipo 


6j87 


6483 


"66^ 


6^ 


„4| 


7401 


^56^ 


7968 


8390 


864T 


'^ 


^ 


9996 


i. 


46 


o3 


9° 


87 


95 




06 


78 


73 


95 


5i 


93 




41 


47 


06 


93 


90 


99 




57 




83 


78 


8301 


57 


53 


9501 


iooi5 


4- 


it 


09 


96 


94 


676; 


54 


61 


i4 


87 


83 


07 


63 


60 


09 


'"°?^ 


41 


49 

5o 




99 


97 


06 


38 


65 


. '9 




89 




_69 


67 


17 


10033 


+ 


"67T5" 


63^ 


65oo 


6?TF 


6^ 


^ 


^ 


7697" 


7994 


BTF 


8676 


9074 


0535 


10043 


5i 


5i 


18 


06 


04 


i3 


36 




7703 


99 


a4 


83 


81 


33 


lOoSa 


S 


53 




09 


07 


17 


40 


77 


33 


06 


80^4 


t 


88 




41 


10061 


5: 


53 


14 








43 


si 


36 




°9 


95 


96 


49 




5: 


54 
55 


'7 


■ 5 


14 


34 


47 


85 


41 


16 


14 


41 


8701 


9103 


57 


10080 


5. 


6";3^ 


eJTf 


"gSi? 


6^ 


695. 


7189 


7445 


7731 


8357 


8347 


8707 


9^ 


"9565 


10089 


5: 


56 
57 


33 
36 


a5 


>4 


3. 
35 


55 


1 


s 


aS 
3o 


a5 
3o 


5a 
58 


14 


17 
a4 


t 


3 


5( 

5- 


58 


40 


=e 


aS 


38 




58 


35 


35 


64 


a6 


3i 


A 




5J 


5g 
H 


43 


3a 


3. 


4a 


66 


'""^ 


63 


io 


40 


69 


33 


38 


1007 


5? 


70° 


71= 


73° 


73° 


74" 


75" 


76° 


77° 


78° 


79° 


^ 


81° 


82° 


83° 


H 



:!,q,i,i.:db,GoogIe 





















































iwdii 




BOttt 




UeliM 




Uaki 




H.i(kl 






















Ui.oU 




JU-tV. 


!.».<. 


MILIIk! 






tafaiL 






l.3a 


~w 


6^ 


~55^ 


TTi" 




19.17 


Ife 


38. 37 


910 


4o.i3 


37^ 


73.7 




1.67 




6.87 


60 




15 




'9 


65 


470 


38.68 


940 


40. 56 


3300 


74 


8 


3 


lit 


18 


7.00 


65 




67 


i3o 




06 


48o 


aB.98 


960 


40.99 


3300 


76 




4 


19 


7.1J 






07 


a4o 




5o 


490 


MS 


980 


41.43 


3400 


77 




5 


5.96 


3o 


7.J5 


75 




46 


35o 




?^ 


5oo 




41.80 


35oo 


78 


3 


6 


3.i4 


3i 


7.37 






S3 


j6o 




Sao 


35.17 




43.90 
45. So 


36oo 


79 


4 




3.5o 


3i 


7.48 


85 










74 


540 


30.74 




3700 


8^ 


5 


8 


3.74 


33 


7.60 


9° 




55 


180 




14 


56o 


3i.3i 


i3oo 


47.70 


3800 


81 


6 


9 


3.97 


34 


7-71 


95 




S 


190 




53 


58o 


3. .86 


i4oo 


49.50 




81 


6 




4.18 


35 


7.83 




■ 3 


3oo 




9' 


600 


31.41 


i5oo 


Si. 30 


4000 


83 






111 


36 


J:ll 


:oS 


|3 


56 


3io 


33 


'9 


630 


32.94 


1600 


%t 


4ioo 


84 






37 




i3 


88 


3jo 


i3 


6? 


64o 


33.47 


1700 


4300 


85 




i3 


4.T7 


38 


8.16 


ii5 


14 


■9 


33o 


M 


o3 


660 


lit 


1800 


56.10 


43oo 


86 


8 


M 


4.^ 


39 


B.16 




>4 


49 


340 


14 


s 


6B0 


1900 


57.70 


4400 


87 


8 


i5 


5.11 


40 


8.37 


195 


14 


^ 


35o 


>4 




35.00 




59.30 


45oo 


68 




i6 


'a 


4i 


8.47 


.3o 


■ 5 


36o 


a5 






35.50 




6^.60 


46do 


89 






41 


8.57 


1 35 


i5 


37 


370 


j5 


45 


740 


35.99 




63.10 


4700 


90 


7 


i8 


5.61 


43 


8.68 


i4o 


i5 


65 


38o 


s5 


I? 


760 


36.47 


3300 


63. 40 


4800 


9' 




■9 


5.77 


44 


8.78 


145 


i5 


93 


390 


36 


780 


36.95 


3400 


64.80 


4900 


93 


6 




5.^ 


4S 


8.87 


i5o 


16 




4oo 


96 


46 


800 


37.43 


35oo 


66.10 


5S0 


93 


5 




6.06 




8.97 


160 


:6 


73 


4w 


16 


79 


810 


37.88 


1600 


67.50 




96 






6.11 


47 


9.07 


170 


17 


j5 


4>o 


»7 




8do 


38.34 




66.70 






a3 


6.34 


48 


9. '7 


180 




75 


43o 




4' 


S60 


38.80 


3800 








i4 


6.48 


49 


).26 


190 




»4 


440 




75 


880 


39.35 


39Q0 








q5 


6.6. 


52 


;,35 




18 




45o 


18 


06 


9°° 


39.69 


36oo 


73.50 






TABLE X. A. 


Parallax in Altitude of a Planet. 


HorixMUd ParaOaL of a Plaiul. 






















" 


1' 


























± 




3 


3 


5 6 


7 8 


9 


lO'lljl 


SI3 


14 


15 

75 


Ifi 


17 




192 
191 


1 21 




23 


24 

34 


S5 


269 


7 38 
7^ 


035 
to 35 


± 






T" 


-5-6 


78 


9 






aJ3 


14 










5 6 


7 8 


t 






3l3 




i5 








10 J 






]3 


34 


35 


36 3 


728 


lo35 




lO 








5 6 


7 8 


9 






i3 


i4 




16 




.gi 


9 20 






33 


33 




536 


8 33 




3o 










6 7 


8 


1 








.3 




i5 




161 


?iB 










33 3 


334 


6 3o 


3o 


35 












7 


I 










i4 




161 


6,7 


;i 






31 3 


333 


539 


35 


4o 










5 6 






910 








i3 




i5i 


5 16 






'? 






337 


40 


43 










5 6 


7 






VI 












i4i 


5 i5 






18 


18 


;?; 




3 36 


43 


46 










5 6 


6 




8 












i3i 


4 i5 




[6 






III 


134 


46 


49 










5 5 


6 






U 


9 












3 i4 




.5 


16 


16 




33 


49 


sl 










4 5 


6 




7 


? 


9 




10 






3 i3 




i4 


.5 


■ 5 


161 


7 17 


833 


52 


55 










4 5 


5 




6 




1 














.3 


>4 


i4 




5 16 




55 


58 










4 4 


5 




6 


6 ? 




'i 




101 








i3 


i3 


t4i 


4i5 




58 


6i 










3 4 


4 




5 


6 6 




7 




I 


1 












i3i 


3 14 


5.7 


61 


64 










3 4 


4 




5 


5 6 


6 


7 




7 


t 1 














3i5 


64 


67 










3 3 


4 




4 


5 5 


5 


6 




7 


7 


7 




t 


I 








3l4 


67 


70 










a 3 


3 




4 


4 4 


5 


5 




6 


6 


6 


7 7 


1 


1 


fl 




70 


73 












3 




3 


4 4 


4 


5 




5 


6 


6 


6 6 




7 


7 


r.i 




74 
















3 


3 4 


4 


4 




5 




5 


6 6 




6 


7 




7 


74 


76 
















3 


3 


3 


4 






4 


5 


5 5 




6 


e 


6 


6 


7 7 


7 8 


76 


7B 
















3 




3 


3 






4 


4 


4 4 




5 


5 


S 




6 6 


6 7 


78 


60 






















3 








3 


3 ^ 




4 


4 


4 


5 


5 S 


5 6 


80 


85 




























; 


3 


3 ; 




3 


3 


3 


4 


4 4 


4 5 


83 


84 






































3 


3 


3 


3 3 


3 4 


84 


86 




































2 












86 






































I 












88 


[k 


^ 





2^ 





° P 


^ 


° 


° 


o| c 






" 




_2 


°l 





^ 







_o 


° 


° °l 


o_o 


9^ 



:!,q,i,i.:db,GoogIe 



— 


. -,- 


'k'* ^ 


vV 


0^ 


>' 




^m 


H 


t 


-r- 




■- 


.'ir 


''^'Cd 


Hf ;Vt >-r^^ ■^r^i « 


— -sy 


iSiSfn tw 


y ['Sm-'-ma m 




CSbJL^U. 


i^recF^iu. 


TAlftE AlV. 


The Rcteetioa of the HoBmil; Bodi«i 
io Aliiuule. 


DepreHion or Dip of ibe 


The Sun'i Parallel in 


11^ 


Rof. 


•s 


R«r. 


ffl 


Ref. 


Heigbl of 
.he Eye. 


"KLi- 


Sun's All. 


Sim'. 

Parallu. 


D. M. 


H. S. 


D.H. 


H. a. 


l>. 


M. S. 


Feet. 


H.S. 


D. 


8. 




33. 


"OS 


7.5a 


IT 


1.38 




0.59 






o. 5 


3a. 11 


6 


40 


7-4i 


3i 


1.35 




i.aj 




1 




3i.» 


e 


5o 


7.31 


3a 


i.3i 


3 


1.43 


ao 


o.i5 


30.36 








33 


i.aS 


4 


1.58 


30 


8 


O.IO 








7.11 


34 


i.a4 


5 




4o 




o.aS 


ao. 6 
a6.a3 

=7-41 






7. 3 


35 




6 


i!a5 


5o 




o.3o 
0,35 




3o 


l:% 


36 


1.18 
1.16 


8 


a. 36 


55 






40 


^2 


».47 


60 
65 




0.40 


17. 


7 


5o 


6.38 


i.i3 


9 


a.5; 


0.45 


16. ao 


s 




6.3o 


J9^ 






3. 7 


o.5o 


a5.4a 


^ 




6.aa 




I. 8 




3.16 


0.55 


aS. 5 


8 




6.15 


41 


>. S 




3.a5 


80 






a4.a9 


8 


3o 


6. 8 


4a 


I. 3 


i3 


3.33 


85 




1. 5 


a3.54 


E 


4o 

So 


6. 1 
5.55 

is 


43 

44 
45 


li 


'i 


3.41 


90 





i!i5 


aa!47 


9 
9 


i5 
16 


1;^ 


TABLE XV. 


l.ao 


aa.,5 




46 


0.55 




4. 3 




l.aS 


ai.44 
ai.iS 


9 

9 




If. 


47 

48 


0.53 




4.11 

4.17 




i.3o 


3o 


o.Si 


19 


1 


1.35 


10.46 


_9^ 


40 


5.a6 


J9_ 


o.5o 




4.34 


" 


1.40 




9 


^ 


5.10 


50 


0.48 




4.3i 




1.45 


.9.5. 






5. .5 


Si 


0.46 




4.37 




i.5o 


.6.50 




i5 


5. B 


5a 


0.45 


»3 


4.43 




1.55 




3o 


5. 


53 


0.43 


34 


4.4, 






.8.35 




45 


4.54 


54 


0.41 


36 




a. 5 


18.1. 






4.47 


55 


o.4o 


38 


5.i3 






17-^8 




i5 


4.4t 


M 


0.38 


3o 


S.i3 




»'.i5 


>7..6 




3o 


4.35 


57 


0.37 


35 


is 




a.ao 


17. 4 




45 


13 


58 


0.36 


40 




3.35 


16.44 


la 




J9_ 


0.34 


45 


6.36 




3.3o 


TOT 






4. 16 


60 


0.33 


5o 


^.58 




a. 35 


16. 4 




40 


1? 


6t 


o.3a 


60 


7.37 




3.40 


15.45 


i3 




6a 


o.3o 




8.i4 




3.45 


i5.a7 


i3 




3.57 


63 


i:n 


So 


8.48 




3.5o 


i5. 9 


i3 


40 


3.5i 


64 




IS 




3.55 
3. 


14. 5a 
14.35 


i4 
14 




3.46 
3.40 


65 
66 


::S 


100 








3. 5 


■t'l 


i4 


4o 


3.35 


67 


o.a4 


TABLE 


3.10 


i5 




3.3d 


68 


o.a3 


ap Df die Sea «l diffireot Di^eei from the 1 


3.i5 
3.10 
3.35 
3.3o 
3.40 
3.5o 
4- 
4.10 


13.48 


i5 


3o 


3.i3 


69 


o.aa 


Observer. | 


13.33 
.3.19 

i3. S 
>a.39 
ia.i4 

n.5o 
11. aB 


16 
16 

17 


3^ 
3o 


iM 


70 


o'ao 


i 


-HT 


hi of the Eye above the Sea id Feel. | 


3. 5 

a. 49 
a.44 


73 
74 

75 
76 


0.19 

o.iS 
o.i4 


5 


10 


15 


ao 


is 


30 


30 


40 


Dip 


B^ 


Dip. 


Kp. 


Dip 


Dip 


Dip 


K^ 


i3 
■9 


3o 


M. 


M. 


H. 




M. 


H. 




M. 


1 




^r 


"34" 


4^ 


^T 


"^ 


79 


91 


4.30 


11. 7 


>9 


3^ 


a. 40 


77 


o.i3 


6 






a3 


38 


34 




^5 


4.30 


10.4? 






a. 36 


78 




1 


4 


8 




i5 




a3 


J7 


3o 


4.40 


la.aS 


ao 


^ 


a. 3a 


J79_ 


O.tl 




3 


6 


_9_ 


11 


17 




a3 


4.5o 








a.aB 


^T 




;i 




T 


7 






IT 


"FT 


:i 


5. 


9.53 




3o 


a.a4 


81 


V.t 


3 


4 


6 


8 






i4 


5.10 


9.37 








83 






4 


5 


7 




1 






5.ao 

5.3o 
5.40 


9.ai 

l:=3 


a3 
a4 
a5 


° 


a!x4 


83 
84 
85 


0'. 6 
0. 5 


J*_ 




3 


4 


A 




9 




3 
4* 


~r 


3 

3 


4 
4 
4 

i 


5 




7 

6 
6 
6 


8 


T 


5.50 


8.39 


a6 




1^56 


86 


0. 4 




3 




7 


6. 
6.10 
6.ao 


8.17 
8.i5 
8. 3 


18 

19 


I 


i.5i 

;;3i 


1^ 
89 


0. 3 


5 


I 


-T 


_4_ 




J 


7 


6 


~r 


— 


4 r 


4 


~ 


~5 


6 


~6" 


NOTITO T 


ABLi XVI.— The numbera of this Table below Ihe bUok lines, are the 






Dot being ■□ 


Ikr diitant u the hnd. 



D. 


H.M. 


D. 


M. M. 


D. 


H. H. 


D. 


H. H. 


D. 


H. M 


D. 


U. M. 


At 


H. 8. 


M. 


H.S. 


M. 


M.S. 


H. 


M. S. 


H. 


M. a. 


M. 


M. 8. 


3 
4 

5 
6 

8 
9 


0. 4 
0. 8 

I'M 

o!j4 

0.18 
o.3i 
o,36 
0.40 


6. 

61 
63 

64 
65 
66 
67 
68 
69 
70 


4' 6 
4.11 
4.16 

4.10 
4-14 
4-38 
4.3a 
4.36 
4.40 


113 
"4 
ii5 

116 

\H 


8. 4 
8. 8 
8.11 
B.16 

8.10 
8.34 

8.38 
8.3] 
8.36 
8.40 


.81 

i83 
184 

i85 
186 
1 87 
18B 
189 


la. 4 

13. S 

ii!ie 

11! =4 
i].a8 

13.33 

11.36 
I a. 40 


i4i 
i4i 
»43 

344 
145 

346 

HI 


16. 4 

16. 8 
16.11 
16.16 

16.10 
16.34 
16.33 
16. 3i 
16. 36 
16. 4o 


3oi 

303 
3o3 

3o4 
3o5 
3o6 


i:i 

30. 3i 
10.36 

ao.4o 


I3 
i4 
i5 
16 

li 
•9 


o.5i 
0.S6 

u 

i'.i6 


7' 

l\ 

74 
7S 
76 


4-44 

if, 

4.56 
5. 

li 

5.11 
5.16 
5. 30 


i33 
i34 
|35 
i36 
137 
i38 


8.44 
8-48 
8.53 
8.56 

9. 8 

in 

9.30 


191 

1 

196 

IS 

'99 


11.44 
I a. 48 

13.53 

11.56 
i3. 
13. 4 
i3. 8 
i3.ii 
i3.i6 
i3.ao 


35] 

353 
a54 
355 
156 
l57 
358 

'2 


.6.44 
16.48 
iG.5i 
■16. 56 
17. 

:;•,; 

17.16 

17 -30 


3ti 
3i3 
3i4 
3i5 
3i6 
3l7 
3i8 

I:? 


10.44 
10.48 

10.53 

30.56 
ii! 4 

11! 16 


i3 

14 
a5 
»6 

a? 

36 

II 

3i 
3i 
33 

34 
35 
36 

ll 
39 
40 


1.14 
1.18 
i.3j 
1.36 
i.4o 
1.44 
I.4B 
i.5i 
1.56 


81 

83 
84 
85 
86 

87 
88 
89 
90 


5.34 
5.18 
S.3i 
5.36 
5.40 
5.44 
5.48 
5.53 
5.56 
6. 


143 

)43 
144 
145 
146 

]% 


9.34 
9. 38 
9.33 
5.36 
9 -40 
9.44 
9f 
J-56 


303 

ao4 

305 

106 

ao7 
308 
309 


i3.a4 
13.38 
i3.3a 
13.36 
i3.4o 
13.44 
13.48 
i3.5i 
13.56 
i4. 


363 

i63 
364 
365 
166 
367 
168 
369 


17.14 

■7.38 

17-40 
17.44 
■7.48 
17.53 


333 

3i3 

334 
335 
3i6 
337 
3i8 
319 
33o 


31.34 

11.38 

31.33 

31.36 

31 .40 

31.44 

31.48 

31.53 

11.56 

33. 4 

31. 8 
13.13 
33.16 

33.34 

ai.38 
33.33 

33.36 

33.40 


i!i6 

i!a4 
i.aB 

1.33 

1.36 
1.40 


i 

p 

99 


6. 4 

6. e 

6.13 

6.16 
6.10 
6.M 
6.18 
6.3i 
6.36 
6.40 


i5i 
i5i 
i53 
i54 
i55 
i56 

\U 

'2 


10! 8 

io!i6 

.0:14 
10.18 
.0.33 
10. 36 

10.40 


ii3 
ii4 
ii5 
116 

118 
319 


.4.4 
14. B 
i4.li 
I4.i6 

14.30 
■4.14 

14.38 
i4.3a 
■4.36 
i4.4o 


373 
373 
374 
175 
376 
377 
378 
379 
38^ 


18. 4 

iB. 8 
18.11 

<8.i6 
18.30 
18.34 
■ 8.38 
1B.33 
.8.36 
T8.40 


33 1 
333 

333 
334 
335 
336 
337 
33S 
339 
346 


4i 
4i 
43 
44 
45 
46 


1.44 
1.4a 
i.5i 
3.56 

3! 4 
3. B 

3! 16 


io3 

106 

108 
109 


6.44 
6.48 
6.5i 
6.56 
7. 

vi 

7.10 


,6, 
16] 
i63 
i64 

i65 
166 
167 
168 

169 
170 


10.44 
10. 48 
10.53 
10. 56 

11! 4 
II. 8 

Il!i6 


ii3 

3l4 

335 

ai6 

118 

3 


14.44 

■ 4.48 
14. 5a 
14.56 
15. 
i5. 4 
l5. B 
rS.13 

■ 5. 16 

l5.30 


381 

,83 

383 
184 
i85 
386 


18.44 
18, 48 
18.53 
18.56 

\t\ 

I'll 


34' 
343 
343 
344 
345 
346 

SI 


:::3l 

33.53 

33.56 
33. 

i3. 4 
33. 8 

33.13 

33. t6 
i3.ao 


Si 
53 
54 
55 
56 
57 

1 


3.14 
3.18 
3.3J 
3,36 
3.40 
3.44 

if. 
1:1 


m3 
xi4 
nS 
116 

•M 

119 


7-34 

7.38 

7.31 
7.36 
7.4o 
7-44 
7.48 
7.53 
7.56 
8. 


171 

'ill 

1 

178 


11. M 

11.38 

11. 3a 
11.36 
ii.4o 
11.44 
11.48 
n,53 
11.56 


33l 

a3a 

133 

Hi 

a36 
137 
338 
139 
34a 


15.34 

i5.i8 
i5.3a 
15.36 
15.40 
15.44 
15.48 
i5.5i 
15.56 
16. 


IS 


19.34 
19.38 

19.33 
.9.36 
19.40 
19.44 
19-48 
19.5a 
19.56 

30. 


35i 
353 
353 
354 
355 
356 
357 
358 


33.34 
33.18 
33. 3i 
33.36 
i3.4o 
i3.44 
33.48 
13.S1 

i3.se 

34. 



:!,q,i,i.:db,GoogIe 



8. 


0° ff 


(P T' 


n m 
0° !? 


5= * 




&> ff 


ff" e 


ff" 7' 


ff> 8- 


B. 


3 
4 


4.0334 

3.73a4 

5563 

43 14 


a.a553 

348. 
a4io 
a34t 


1.954a 
9506 

Woo 


..7783 
7757 
7734 
77.0 
7686 


I. 653a 
65i4 
6496 
64?8 
646o 


1.5563 
5549 

5534 
5530 
55o6 


■IS 

4747 
4735 

47a3 


1.410a 

a; 

4o7' 

4061 


1 .35aa 
35i3 
35o4 


3 

4 

-T 

6 

I 

9 

i3 

14 


6 

I 
9 


3,3345 
1553 
.883 
i3o3 


a.iio5 


9"8 


1.7663 


..6443 
64a5 

64o7 
639D 
637a 


..549. 


1.471. 


1.4050 
4o4o 
4o3o 

4030 

4010 


,.3477 

3468 
34S9 
3441 


i3 
i4 




.761 
ml 


I. 9195 
916a 
9118 


..7547 


..6355 
6338 
6330 
63o3 
6186 


t.Uu 

i 


I. 465a 

4640 
4639 
46.7 
4606 


1.4000 

3989 

1 

3959 


..343. 
34.3 
34i5 


i5 
l6 

iS 
19 


J. 8573 
8o?o 


a.i584 
■536 

i358 


is 


..7«4 
74i» 

7346 


6a35 
63.8 
6ao] 


..535. 
5337 

53a4 
53 10 
5a,6 


*1| 


..3949 

3939 

39^9 


..33S8 
3379 
337? 
3361 
3353 


i5 
16 

18 

a3 
j4 
Ts 
)6 

V, 

19 


33 

=4 


a. 7334 

6717 
6531 


3..3o3 

1091 


8781 
875. 


1.73.4 
73oa 
7j8. 


..6i85 
6.68 
6.5. 
6.35 
6118 


S341 

5339 


..4536 
45aS 

45.4 
4501 

449< 


k 


1.3345 
3336 
3317 


36 
19 


a. 6355 
6.85 
60a I 
5863 
5710 


a. 1040 
0989 

^^ 
o84o 


1.8731 

8633 
6601 


,',■31 


..6.03 

6o85 

6o55 

6037 


1.51,5 
Saoi 

5i6a 


..4480 
4468 
4457 
4446 
4435 


1.385. 
384. 
383i 
38ai 
3813 


..33o, 
It 


3i 

3a 
33 
34 


54a. 

5a83 
5i49 

5019 


060? 


8544 
e5i6 
8487 
8459 


799' 
7071 
7o5o 
7o3o 


1.603. 
6oo5 

5^57 


■1iS 

5ii3 
Siio 

50^ 


..4434 
44ia 
44o: 
4390 
4379 




3350 
3i4a 
3333 
3ii5 


3i 
3i 
33 
34 
-35^ 
36 
37 
38 
39 


36 
37 
38 
39 


4536 
44>4 


a. 0557 
05ia 
04&7 
0378 


I.B431 
84o3 
8375 
8348 
83ao 


6990 
6970 
6950 
6930 


58^ 


..lo»4 

5o45 
5o3a 


..4368 

ifi 

4335 
4335 


3745 
3735 
37.6 

37,6 


i.3a.6 
3308 
3.99 


40 
4i 

4a 
43 
44 


a.43:4 
4ao6 
4 101 
4ooo 
3900 


a.o334 
oa48 
0.64 


1.6393 

8366 

8186 


68^ 
685. 
6831 


5847 
5633 
58.5 
58oi 


1.50J9 
5007 

4969 


1.43.4 
43o3 

4370 


i.3e6o 

365o 
364] 
3633 
36a3 


1.3.74 
3i66 
3i58 

LI? 

i.3i33 
3ia4 
3.16 
3io8 

3lOD 


41 
43 
43 
44 

47 
48 
49 


4!) 
46 
47 
48 
49 


1.38oa 

is 

35i» 
343a 


ooBi 

oo4o 


1.8.5; 
8i3S 
e.07 
eo8i 
8o55 


1.68. a 
6793 
6774 
6755 
6736 


1.5786 
577. 
5755 
5740 
5715 


..4p56 
4943 
493 > 
49>8 
4^ 


..4360 

tit 

4aa8 
4317 


5i 

5a 
53 

54 


IS 


984a 
9B03 
9765 


■ 8004 

^1S 


6698 

6679 
6661 
6643 


5666 
565. 


4644 


..4ao6 


..36.3 
36o4 

3576 


-a 

is; 

3o5, 


5i 
5a 
53 

54 


56 
57 

59 


a775 
a636 


1.9737 
9579 


■IS 

783o 
7806 


1.6634 
66o5 
65B7 
6568 
655o 


..5636 
5611 

56o7 


1.4833 
4830 
4808 


..4.54 

4143 
4.33 
4.ai 

4113 


' '3558 
3549 
3546 
353. 


3o43 
30.8 


56 

s. 


S. 


0° 0- 


0° I' 


ff» y 


0" 3f 


0" 4' 


0° 5- 


0° & 


0° 7' 


0° 6* 



db,GoogIe 



B. 


0= tf 


5* Iff 


ff> Tv 


(P I9f 


ff* 13- 


0' 1* 


0= T^ 


ff- W 


0> 17' 


S. 




1.30.0 


1.3553 


1.3139 


1..76. 


I..413 


'■\X 


'■X 


I.o5l3 








3ooa 


3545 


313; 


IJ55 


i4o8 


0507 


0344 






:i?i 


3538 


3136 


:;s 


l403 


1081 


0783 


0503 


0340 




3 


353i 


V.'.t 


.397 


1076 




0498 


0335 


3 


4 


,ss 


3534 


1737 


1391 




0773 


0493 


033 1 


4 


'T 


1,3970 


I.35<7 


1.3106 


1.1731 


1.1366 


1.1066 


..0768 


..0489 


I.0337 


6 


.^1 


35lO 




.735 


i38o 


1061 


0763 


o4e2 


0333 


6 


7 


.954 


a5o3 




:?:? 




io55 


0758 


o48o 






8 


.946 


^ 




iS 


io5o 


0753 


047S 


Zlt 


8 


_9_ 


■p» 


3080 




1045 


0749 


o47r 




9. 




.■..,!. 


..3481 


1.3073 




..1358 


1.1040 


..0744 


..0467 


1.0306 






.;.3 


3474 


3067 




i353 


io35 


0739 


o46j 








>9:S 


3467 


3061 




l347 


io3o 


0734 


0456 






i3 


:?^ 


3460 


3054 




i343 




o73o 


0453 


IT9 


i3 


i4 


3453 


3o48 


'677 


i336 


103O 


0735 


0449 


.4 


IT 


•iz 


1.3445 


1.304: 


I.. 67. 


>.i33t 






..0444 




"?r 


i6 


3438 


3o35 


i665 


i33S 




'0715 


0440 


018. 


16 




3876 


343i 


3038 


1660 


l330 


1004 


0711 


0435 


0176 




i8 


3B68 


3434 




1654 


.3.4 




oU 


o43i 




18 


_19_ 


aB6o 


34t7 


30l6 


1648 


■3o9 


0994 




0436 


or68 


ji. 




1.385] 


..34.0 


■1^ 


1.1643 


i.i3o3 




1.0696 


..0433 


,.o.64 






iS45 


34o3 


1636 


1398 




X 


o4i8 


0160 






1837 


sn 


,996 


i63o 


US 




o4[3 


oi56 




i3 


18^9 


•:T. 


1634 






0409 


0!5l 


>3 


i4 


:.8:.l 


1383 


.fl,9 


1383 






o4o4 


oi47 


34 


a5 


:.36i4 


1.3375 


1,1977 


..16.3 


I.I37O 


..0964 


,..6,3 


1.0400 




"ir 


36 


>8o6 


3368 


1971 


-607 


1371 


0955 


0C6S 


0395 


0I3? 


36 




S798 


3363 


1965 


1601 


1360 


0954 


0663 


a; 






'^t\ 


3355 


.^58 


■X 


1360 


0949 


0659 


oi3l 


38 


'9 


3346 


.953 


1355 


0944 


OUS 


o383 


01 36 


J2_ 


30 


■.«775 


1.3341 


1.1946 


...S84 


I.I349 


.0939 


'■S 


7.73^ 




3o 


3i 


J768 


3334 


1937 


1578 


1344 


0934 


o374 


one 


3i 


3i 
33 


3760 
»753 


3337 

3330 


1573 
i566 


;a 


0939 
0934 


o64o 
0635 


SI 


0114 


33 

33 


34 


J745 


33.3 


.931 


i56i 


1338 


0919 


0631 


o36o 


0106 


34 


1.3738 


1.3307 


1.1914 


1.1S55 


1.1333 


1.0914 


1.0636 


I.0356 




35 


36 


3730 


33oo 


1908 


1 540 


1317 




0631 


o353 


0098 


36 


u 


llVi 


nil 


ig 


■ 543 

1 538 




^ 


^'.l 


o347 
o343 




37 
38 


39 




3379 


i533 


I3r<i 


0894 


0608 


0339 


oo85 


39 


4o 




1.3373 


I.I883 


1.1536 


1.1196 


1.0889 


1.0603 


1.0334 


1.008. 


do 


4i 


^5 


3366 


1877 


iSio 


\\% 


0884 


0598 


o33o 


0077 


41 


4a 


3359 


187! 


i5i5 


0880 




o3j6 


0073 


43 


43 
44 


1678 
3670 


335i 
3345 


1865 
1859 


;gs 


iiSo 
1 175 


0B75 
0870 


osi 


0331 

o3i7 


^ 


43 

44 


TT 


!.a663 


1.3339 


1.1853 


..i49i 


1.1170 


T^ew 


i.o58o 


,.o3i3 


1.0061 


~4r 


46 


3655 


333i 


i846 


•X 


ti64 


0860 


0575 


o3o6 


oo57 


46 


47 


3648 


3335 


iB4o 


it59 


0855 


o57i 


o3o4 


oo53 


47 


48 


3640 


3118 


1834 


i48t 


1154 


o85o 


0566 


o3oo 


0049 


48 


-& 


3633 


3313 


1838 


.475 


i.4<, 


0845 


o563 


0395 


0044 


J9^ 


1.3636 


1.3305 


...833 


1.1469 


1.1143 


1.0840 


1.0557 


1.0301 


l.oo4o 


5o 


Si 


3618 


3.98 


1816 


1464 


1138 


0835 


o553 


0367 


oo36 


5i 


5i 


361 1 


3103 


\ts 


1458 


ti33 


o83i 


0548 


oaBa 


oo3a 


53 


53 


3604 


3l65 


1453 


1138 


0836 


0543 


0378 


0038 


53 


54 


3596 


3.78 


■797 


1447 


1133 


083 1 


0539 


0374 




54 


sr 


I. 3589 




•■■,]ll 


1..44. 




1.0816 


.:o534 


1.037O 




"sT 


56 


3583 


■316S 


i436 






o53o 


036S 


0016 


56 


5? 


3574 


3i59 


\?s 


i43o 


H07 


0B06 


o535 


0361 




57 


58 


3567 


3l53 


t4i4 




0801 


o531 


0357 




58 


_52_ 


356o 


3145 


.fcr 


1419 


.097 


0797 


o5i6 


0353 


ooo4 


J9_ 


S. 


0° 9 


0" IC 


0= 11' 


0* la" 


(f Iff 


0" 14' 


CP Iff 


Of w 


00 17' 


S. 



db,GoogIe 













f « 












s. 


A m 


A -.lA ™ A «. 


»» 


A n 


A m 


A m 


A 1R 


A n> 


h m 


A m 




(f 18' 


Ifl&p'^ 


0=21' 


iraa' 


(i'S* 


0=24' 


(fay 


caG' 


0=27' 


fPQB' 


OfHai 


8. 




<, 


■pjT 


r^IS" 


■s^sr 


"8^ 


8573" 


■bToT 


"8^5" 


8u8i 


;?"! 






9996 


! > 


§327 


5,.5 


8^> 


8748 


8570 


8400 


8336 


80^ 






?^^ 


^ 


9324 


9tia 


5?:i 


8745 


8568 


8397 


8334 


7924 




3 


! 


93.0 


j^i 


8742 


8565 


8395 


8331 


8073 


7921 


3 


4 


9984 




9317 


8923 


8739 


8562 


8392 




8071 


7919 


4 


9980 




^37T 


9111 


8920 


"8^ 


8559 


H" 


"e^ 


8068 


7916 


6 


9976 




93k. 


9109 

9106 


89.7 


8733 


85 56 




8066 


79' 4 


6 




9971 




9306 


8913 


B730 


8553 


8384 




8o63 


79" ■ 


7 


8 


9968 




93o3 


9103 


89,0 


8727 


B55o 


838 1 




806. 


??3 


8 


9 


9964 


^ r 


9300 


9099 


8907 


8734 


8547 


8378 


83i5 


8<i58 


_9_ 


9960 


'^^ 


9096 


8904 


872, 


"8544" 


'SsW 


"8l77 


8o55 


7904 




!i 


9956 
9951 




9193 
9289 




8901 
8696 


8^18 
8715 


8542 
853I 


8373 
8370 


8307 


8o53 
8050 


iS 


la 


i3 


9948 




9286 


B895 


87. 2 


S367 


8204 


8o48 


i3 


i4 
"FT 


9944 




9283 


91183 


8892 
8B&B" 


8709 


8533 


8364 




8045 


7894 


'4 


9940 




9279 


9079 


"8^ 


853o 


8367 




■8S43- 


% 


i5 


iG 


9936 




9276 


9076 


8885 


8703 


8527 


8359 


8196 


8040 


16 


'7 


993-> 




937a 


9073 




8700 


85=4 


8356 


8194 


8037 


7887 




i8 


9938 




II 


9070 


8879 


8607 


8523 


8353 


8'9' 


8o35 


7884 


18 


■9 


99'4 
99io 




9066 


8876 


8694 


85[9 


8350 


8168 


8o33 


7882 


'9 




9063 


8873 


8688 


85 16 


8348 


^786 


8o3o 


7879 






9916 




El 




8870 


85i3 


8345 


8183 


8037 


7877 






991a 


■ 1 


9057 


8867 


8665 


85io 


8343 


8181 


8035 


7874 




23 


990S 




925» 


9053 




8682 


85o7 


8339 


8178 


8o3a 


787a 


a3 


34 


9905 


■; J- 


9'49 


9o5q 


8H61 


6679 


65o4 


6337 


8,75 


80 30 


7869 


a4 


9245 


9°47 


8857 


"86^ 




8334 


8173 


8^ 


7867 




26 




9342 




8854 


8673 


^ 


833. 


8170 


8014 


7864 


36 


'7 






?>38 


9^ 


8851 


8670 


8338 


8.67 


8011 


7863 




i8 




9235 


9037 


8848 


8667 


84?3 


8326 


8i65 


8009 


7859 


28 


39 
-3^ 


< 1 


9232 


9o34_ 


8845 


8664 


84?:^ 


83a3 


8t62 


800? 


7857 


29 


0881' 




93 iS 


^S5r 


8842 




848, 


aSS' 


"sTs^ 


80. )4 


^^asT 


TtT 


3> 


9877 




9325 




883? 


8658 


8484 


83i8 


8.5? 


8002 


7852 


3i 


3a 






9321 


9024 


8655 


8483 


83i5 


81 54 


7999 


785o 


3a 


33 


98e! 




93,8 


9021 


8833 


865a 


!i;i 


83ia 


8[53 


7997 


7847 


33 


34 
35 


\ r 


9^-5 


y>'S 


8S3o 


8649 


8309 


8t49 


7994 


7845 


34 




9313 


9015 


"88^ 


8646 


84^ 


83o7 


8[46 


]% 


W7 


~3r 


36 


9858 




9308 


9012 


8834 


6643 


8470 


83o4 


8.44 


7840 


36 


37 


98M 






^ 


8821 


8640 


8467 


83oi 




7987 1 7837 


37 


3S 


985o 




9301 




8817 


6637 


6465 


8398 


8i38 


79S4 7835 


38 


39 

40 


98« 
9842 


< [ 


9'9« 


9003 


8B14 


8635 


846a 


8396 


8(36 


7^T 


7833 


J2_ 


9195 


igi 




8633 


Ig 


1^ 


-8733" 


W9 


7880 




4i 


,838 




?:i; 


8808 


86»9 
862g 


1% 




7976 


7838 


41 


41 


9834 






88o5 


8453 


8128 


7974 


7835 


42 


43 


9830 




;,85 


8803 


8623 


8451 


8285 


eia5 


7971 


7S33 


43 


44 
-45- 


98.7 




9"; 


8799 


8620 


8448 


8382 


8123 


7969 


7820 


44 


183" 




175r 


8^ 


8796 


"66T7 


"8445' 


8279 




1^ 


^878" 


IT 


46 


5S;? 




9175 


8^0 


8793 


86.4 


8443 


8377 




7964 


7815 


46 


47 




9(71 


8977 


8790 
6787 


8611 


8439 


8274 




7961 


78.3 


47 


48 


98.. 




,168 


8973 


8608 


6437 


8371 


Sua 


7959 


7811 


48 


49 

"53" 


9807 

96oi 




9'65 


»970 


8784 


86o5 


8434 


8369 


81.0 


7956 


7808 


i9 


9i6» 


8967I 


8781 


8603 


"8437 


8356 


8107 


7954 


^^feie" 


5o 


51 


9600 




9158 


8964 


8778 


8599 


8438 


8363 


8104 


795 1 


7803 


5i 


5i 


9796 




9,55 


^6, 


8775 


859? 


84=5 


8361 




'» 


7801 


5a 


53 


^r. 




9.5. 


8|58 


8773 


8554 


8433 


8358 


8099 


7798 


53 


54. 




9.48 


8?54 


8769 


85^ 


8420 


8355 


8097 


7944 


7796 


54 


^T 


97M 




9348 


inn 


8557 


8766 


8588 


84 17 


elsT 


S094 


7941 


7794 


55 


56 


y78o 




9344 


9i4i 


8948 


8763 


6585 


84 14 


835o 




VM 


i 


56 


57 


9777 




934. 


9138 


e»i5 


8760 


6582 


84t. 


8347 


57 


se 


9773 


9550 


9337 


9135 


8941 


8757 


1^ 


8409 
8406 


8344 


7934 


58 


J2. 


9769 


^546 


9334 


^^ 


ife 


8754 


8a4a 


8084 


793' 


7784 


J?_ 


8. 


0° 18 


cr i&\cp 2ff 


0°S1 


o^aa- 


l)°23' 


0=24 


(fSS 


0=26' 


0=37 


0=28' 


(fW 


8. 



:!,q,i,i.:db,GoogIe 



8. 


* M 

0"30' 


k m 
0»31 


A n 

ofanf 


0° 33-0" 3* 


V25f 


A M 

(f3& 


A •■ 
CP37 


A M 

IP3& 


A m 
0=39- 


A •■ 

0°4(> 


A m 
VAV 


8. 


3 
4 


77e> 

7779 

7774 
7771 


763o 


75oi 
7499 

7497 
7494 
749= 


7368 
7365 
7363 
736i 
7359 


7338 
7336 

?333 
7339 


7!^ 
7106 
7104 


SIS 
8S. 


6871 
6869 
6867 
6865 
6863 


6755 
6753 
^5. 
6749 
6747 


664o 
6638 
6637 
6635 
6633 
663 1 
6639 
6637 
6635 


653o 
6530 
6537 
6535 
6533 
6531 
65.9 
65>g 
65i6 


b43i 

6433 
643, 

6430 

64ie 
64l6 
64M 
64i3 
6411 
6409 


3 
4 

-5- 

6 

8 
9 


6 
8 


7709 

^^ 
776" 
7760 


7bi7 
76)5 

76JO 
7618 


74S8 
7485 


7357 
7354 
7351 
7350 
7348 


7335 
73a3 

7319 


^ 

^ 


6,80 

?7» 

6976 
6977 


6850 
6857 
6855 
6853 


6745 
6743 
6743 
6740 
6738 


Is 

i4 


7757 
7755 
7753 

''^ 
T748 


76-6 
76,3 
761. 
7609 
7607 


33 

7474 

747a 
7470 


7346 
73« 
7341 
7339 
7337 




7087 
7085 
7083 


69W 


685i 
6849 
684? 
6845 
6843 


6736 
6734 
6733 
6;3o 
6^38 


6633 
6630 
6618 
6616 


65,4 
65,3 
6510 
65o9 
6^ 


64o4 
6403 
6400 


i3 
i4 


i8 

33 

i4 


7745 
7743 

il 


76M 
7600 


74t)7 
7465 
7463 
7461 
7458 


7335 
7333 
733o 
7358 
73j6 


7306 

73o4 

7'^ 


7081 
7079 

7^75 
7073 


6960 
6958 
6956 

6554 
55, 


6B4i 
684o 
6838 
6836 
6834 


6736 
6735 

6;33 
6731 
6719 


6613 

6611 
6609 
6607 


65o5 
65o3 
65oi 
65oo 


6398 

6303 
6391 


16 
'9 


7734 


7586 
7563 


7456 
7454 
745q 
745o 
7447 


7354 
73.3 

7350 

73,7 

73i5 




7069 
7067 
7o65 
7063 


6950 
6;<B 
6^6 
6^ 
84. 


68 3o 
6838 
6836 
68>4 


6717 
6715 
67.3 
67.. 

6709 


66o5 
66o3 
660T 
6600 
6596 


as 

6493 

64qi 
64S9 


6386 
6383 


33 
34 


a6 


7719 


758, 
757, 
7577 
7574 
7571 


7445 
7443 
744 1 
7438 
7436 


73.3 
73ii 
7309 
7307 
73o4 


I'M 

7181 

7179 

7'77 


7061 
7059 
7057 
7o55 
7053 


6940 
6938 
6936 

S" 

6,3, 


68« 
6830 
6818 
68,6 
68(4 


6708 
&706 
6704 
6703 

6700 


6596 
65?4 
6593 

6% 


6485 
6484 
64B3 
6480 


6381 
6379 
6377 
6376 
6374 


35 
36 

38 

39 


3| 

33 

33 
34 


7705 
7703 


7570 
7567 
7565 
7563 
7560 


7434 
743i 
74=9 
7437 
74>5 


7J03 
73™ 

11$ 


7173 

7166 


7048 
7046 
7044 
7043 


6930 
6918 

6;,6 

6974 

6,7, 


6810 
6809 
6807 
68o5 


6698 

6696 
6691 


6583 
658 1 
6579 


047B 
6476 
6475 
6473 
6471 


6371 
6369 
6367 
6365 


3i 

33 

33 
34 

-35- 
36 

39 


36 
37 
38 
39 




75SS 
7556 
7S54 
755. 
7549 


74a3 

;j;8 

7416 
7414 


7587 
7385 
7=83 


7.54 
7.63 

7158 
7j56 


7040 
703a 
7o36 
7o34 
7033 


■970 

6916 
69.4 
6917 


6(k>3 
6801 
fr'99 


6689 
6687 

6685 
6683 
6681 


6576 
6574 
6573 
6570 


6409 
6467 
6466 
6464 
6463 


6364 
6363 
636o 
6358 
6357 


4o 
4' 
41 
43 

44 


7681 

7679 

7677 


7544 
754. 
7M0 
,538 


74- > 
74D9 
7407 
74o5 
74o3 


7281 

7374 


7'54 
7i53 

;;J? 

7 "45 


7030 
70S8 

7034 


gs 

6906 


^93 
^^9 


6674 
6673 


6568 
6567 
6565 
6563 
656i 


6460 
6459 
645? 
6455 
6453 


6355 
6353 
635i 
635o 
6348 


t 

43 
43 
44 


46 

ii 

49 


767J 

7665 


7533 
7S3. 
7578 


7401 


7370 

7368 

7>66 
7364 
7361 


7T43 

i 


7018 
7016 
70.4 


6896 
6894 


67B4 
6783 
6780 
6778 


6670 
6668 
66fi6 
66^4 
6663 


6556 
6554 
6553 


645 1 
6450 
6448 
6446 
6444 


6346 
6344 
6343 
6341 
6339 


45 
46 
47 
48 
49 


Si 
5i 
53 
54 


7660 
7658 
7655 
?653 


75.5 


73B3 
738. 


ii 

7353 
735. 


7,33 
7i3i 
7139 

7137 
7"4 


7006 
7004 


6886 
6884 
6883 


6774 
6^ 


6669 
6657 
6655 
6653 


655o 
6548 
6547 
6545 
6543 


644J 

^3^ 
643? 
6435 


6336 
6334 
6333 
633i 


5: 
5i 
53 
54 


56 

u 

59 


7651 
7648 
7646 
7644 
7641 


7506 

75o3 


7374 
737. 
7370 


'7^4? 
7344 
734a 
7340 


7>»3 

7118 
7116 

7M4 


7000 


6879 
6873 


6764 
6763 
6761 
6759 


665 1 
665o 
6648 
6646 
6644 


654. 

6536 
6534 


6434 
6433 
643o 
6438 
6437 


6339 

6337 
6335 
6334 

6339 


56 

U 

59 


8. 


(PSff 


V3V 


cr^ 


o-sa- 


0°34' 


cpas 


(P3& 


(f>3t' 


0-38' 


0"39' 


tPAV 


0"41' 


3. 



:!,q,i,i.:db,GoogIe 



s. 


&>& 


(f^ 


^W 


ff'45' 


(JJff 


v'Tt 


(piff 


^49- 


ff-Sff 


^51' 


1?^ 


^ra- 


B. 


3 
4 


63io 
63 19 
63i7 
63i5 
63j3 


b3iH 

6316 

63i5 
63i3 

6311 


6. .8 
6.17 
61 .5 
6ii3 


603. 

60,9 

6017 
6016 
6014 


59.0 
5919 


583o 
5839 
583? 
5836 


5740 

5736 
5734 


5646 
5645 


5563 
5563 
5560 
5559 
555? 


5477 
5476 

547' 


5393 

i 


5309 

53o5 


I 


6 

S 


63io 

63o8 
63q6 
63o5 


6306 
63o6 
6305 
6303 


6io8 

61 o5 
6[o3 


6o[i 

6008 
6006 


S9I6 

59.4 
59,3 
59,, 


5833 
583 1 
5819 
58tl 


573. 
5730 
5738 
5737 


5643 
564o 
5639 

563? 


5556 

5554 
5553 
555. 
555o 


as 

546? 
5466 
5464 


5384 
5383 
538i 
538o 


53oi 
53oo 

IS 


9 


i3 
i4 


63oi 
63oo 
6198 
6196 


6301 

6aoo 
6198 
6196 
6195 


6llK< 

6099 
6097 
6095 


6oo5 
6003 
6ooi 
6000 
5998 


t^3 


58.5 
58i3 

58.3 
58io 


5735 
57.9 


5635 
5633 
5633 
563o 


5549 
554? 
5546 
5544 
5543 


5463 


5379 
537? 
5376 
5375 
5373 


13 
5.94 




i6 


6394 
6393 


6193 
6191 

SIS 

6186 


6094 

6093 

6087 


5995 
5993 




580? 
5So6 
58q4 
58o3 


57<8 
5716 
57.5 


563? 
5636 
5634 
5633 


5540 
5538 
5537 
5536 


5454 

5453 
5453 
5450 


5J71 
5370 

IS 

5366 


5384 


'9 


a3 

34 


6386 

6384 

6i8i 
6379 


6i83 
6181 


6084 
6081 
608. 
6»79 


5?K 


5«94 
5813 


58oo 

5796 
5795 


!>7io 
5,0, 

is 

5704 


5630 
56iB 
56.7 
56i5 


5534 
5533 
553. 
553o 
5538 


5445 
5443 


5364 
5363 
536. 
5359 


5383 
538. 
S380 
5379 
5377 


30 

33 

34 


a6 

38 

39 


6376 
6374 
6373 
6171 


O176 
6174 
6173 
6171 
6169 


6077 
6076 
6074 
6073 
607. 


5979 

5977 
5976 
5974 


5884 
5883 
58Bi 
588o 


57B7 


570J 

^- 
5698 

56^ 


56i3 
56.1 
56io 
56o8 


5534 

55i3 
5531 


5440 
5439 
543? 
5436 


IS 

5354 
5353 


5375 
5373 
5373 
537. 


36 

38 

39 


3, 

33 

33 
34 


6369 
6a67 
6365 
6364 
6161 


616H 
6166 
6] 65 
6i63 
6161 


6069 
606? 
6066 
6d64 
6o63 


5«16 


5877 
5875 
5874 
5873 


5784 
5,83 
57B. 
5780 


56^ 


56o5 
56o4 
5603 
56oi 


55i8 
55n 
55i6 
55i4 


5433 
5433 
5430 
5439 


53 So 
5348 
5347 
5346 


5366 
5365 
5364 


3i 
3i 

33 
34 
-M- 

36 
37 
38 

-r 

41 
43 
43 

44 


35 
36 
37 
38 
3q 


6360 
6^59 
6.5? 
6355 
6i54 


bibo 
61 58 
6i56 
6i55 
61 53 


6059 
6o58 
6o56 
6055 




5870 
5869 
5867 
5866 
5864 


5778 
5777 
5775 
5774 
5773 


5666 
5685 
5663 
5683 


55^4 


55.3 
55i. 
55 [o 
55o8 
5507 


54a8 
5436 
5435 
5433 
5433 


5344 
5343 
534. 
5340 
5339 


536. 
5360 
5358 
5357 


40 
41 

it 

44 


635o 
6>48 
6347 
6545 


6,^ 

6.48 
6146 

5i45 


6o53 
6o5i 
6o5o 
6o48 
6o46 


5957 
59i4 


586. 
5860 
5858 
5856 


5766 
5765 


568o 
5679 

5674 


55'; 
5586 


55o4 
55o3 
55oi 
55oo 


54.9 
54. B 
54.6 
54.5 


5336 
5335 
5333 
5333 


5353 
SsSo 


1 

4? 
48 
49 


6143 
6343 
6340 
6338 
6337 


6,43 
6i4[ 
6.40 
6i38 
6.36 


6045 
6043 
6043 
6o4o 
6o38 


a; 

5946 
5944 
5943 


5853 
5853 
5850 
5849 


576. 
5760 
5758 
5757 


5673 
567. 

566? 


5585 
5583 
55fl3 
5580 
5579 


5498 

a? 

5494 
5493 


54.4 
54.3 
54.. 


533. 

13 

5336 
5335 


5346 
5345 
5344 


46 

% 
49 


5o 
5t 

53 

53 

54 


6335 
6333 
6333 
633o 
6338 


6.35 
6.33 
6.3. 
6i3o 
6.38 


6037 
6o35 
6o33 
6o33 
6o3o 


5941 
IS 


5847 
5846 
5844 
5843 
584. 


5755 
5754 
5,53 
575. 
5749 


5666 
5664 
5663 
566. 
566o 


5578 
5576 
5575 
5573 
5573 


5491 

tx 

5487 
5486 


as 

54o4 
5401 
5401 


5334 

5323 

5331 
5330 
53.8 


5343 
534. 
5340 
5338 
5337 


5. 

53 

53 
54 


55 
56 

u 

59 


6336 

6335 

6333 

6=31 
5330 


6136 
6135 

5|33 

6.31 

6IJ0 


6039 
6015 
6033 


5933 

S|3i 

5930 

5,., 


5836 
5835 
5833 


5748 
5746 
5745 
5743 
5743 


5657 
5655 
5654 
5653 


5570 
5569 

i 

5564 


5484 
5483 
548. 
5460 
5478 


5398 
535? 
5395 


53.5 
53.4 
53.3 
53.1 


5334 

5333 
533. 
533o 


56 

n 
59 


S. 


0=43' 


0=43' 


tP44' 


0=45' 


0046' 


b'47' 


(P48' 


0'4;- 


(P50' 


0°51' 


0=52- 


0"53' 


a. 



Diqiiii^dbyGoogle 



s. 


ft m 


h K 


A m 


ft m 


k m 


k m 


k m 


ft m 


ft m 


ft m 


A « 


ft n 




0=54' 


IfSS 


V5G 


0=57' 


0»58' 


(PSf 


l-ff 


I'll 


j'^a' 


i-a- 


104, 


\'S 


8. 




5>a9 


i;s 


507. 


"4994" 


4918 


4844 


4771 


4699 


%ii 


s 


4491 


4434 






5Mt 


5070 


4993 


4917 


4843 


4770 


4696 




4433 






5a j6 


5.46 


5o68 


4^ 


49>6 


484a 


'^ 


4697 


46a6 


4557 


443. 




3 


5aa5 


5.45 


5067 


4^ 


49.5 


484. 


46?6 


4635 


4556 


4430 


3 


4 


5a i3 


5i44 


5q66 


49' 3 


4839 


4766 


4695 


4634 


4555 


4486 


44,9 


4 


5 




^T43 


5o64 


49S6 


49H 


4838 


"4^ 


4693 


4633 


4554 


4485 


i4Tr 


fi 


5aai 


5.4. 


5o63 


49B6 


49'. 


4837 


4764 


4693 


46aa 


455i 


4484 


44.7 


e 




5"? 
5a iS 


5.40 


5o6a 


4^ 


49." 


4836 


4763 


469. 


46a 1 


455, 


4483 


44.6 


7 


S 


5.39 


5o6i 


4?84 


4^08 


4834 


476a 


s 


46,9 

46.5 


455o 


4481 


44,5 


6 


_9_ 


5a ,7 


5,3? 


_5o59_ 


4^3 


4^ 


4833 


4760 


^549 


44s 1 


44,4 


9 




5ai5 


"5T36 


5o5S 


"40r 


4vq6 


483r 


Z^ 


lesT 


46.7 


4548 


44fc 


44, a 






5ai4 


5i35 


5o57 


4^80 


49"5 


4S3i 


4686 


46.6 


4547 


4479 


44,1 






53i3 


5 1 33 


5o55 


4979 


4903 


483o 


4757 


4685 


46,5 


4546 


4477 


44,o 




l3 


5a. 1 


5] 3a 


5o54 


4977 


490" 


4838 


4756 


4684 


46,4 


4544 


4476 


ffl 


i3 


i4 


5a to 


5.3, 


5o53 


4?76 


49"! 


4857 


4754 


4683 


46,1 


4543 


4475 


14 


i5 


"5^ 


l^I 


-i^ 


4975 


X 


"48a6 


1^ 


4687 


46.1 


1547 


4474 


4407 


"?r 


i6 


5ao7 


5o5o 


4974 


48a5 


4751 


4680 


46. 


454. 


4473 


4406 


16 




5ao6 


5.37 


gl 


497' 


<«?; 


48a3 


475. 


4678 


JS 


4540 


4473 


44o5 


»7 


i8 


5ao5 


5ia5 


497. 


4«98 


482a 


475o 


^1 


4471 


44o4 


18 


'9_ 


5ao3 


5,a4 


5o46 


J97C 


4»95 


48a, 


4748 


4677 


46<.7 


4469 


44o3 


'9 








-5545" 


4969 


4894 


75^ 


4747 


4676 


4606 


4536 


446B 


4401 






5ao( 


5iai 


5044 


4967 


489a 


46.9 


4746 


4675 


46o4 


4535 


4467 


4400 






1^ 


5iao 


5o43 


4966 


4891 


48.7 


4745 


4673 


46o3 


4534 


4466 


^^ 




13 


'a 


5o4. 


49fi5 


z 


48.6 


4744 


4673 


4601 


4533 


4465 


33 


34 


'■S 


5o4o 


4^ 


48.5 


4741 


4671 


460, 


453i 


4464 


4397. 


14 


IT^ 




51^3^ 


496 J 


4es7 


48.4 


474. 


:46^ 


4600 


"453? 


4463 


4396 


IT 


aS 


5.94 


5ii5 


5o3? 


49IJ1 


48b6 


48ia 


4740 


s 


4599 


453o 


4463 


4395 


16 




s,P 


5i.4 


5o36 


4?6o 


4885 


46" 


1?S 


45^7 


4538 


4460 


4394 


37 


aS 


5,9, 


5iia 


5o35 


49^ 


4884 


48(0 


4666 


45^6 


4537 


in 


4393 


38 


-f- 


5,?o 


5.11 


5o34 


4957 




4809 


4736 


4665 


4595 


45i6 


4391 


39 


Tilif 


5..0 




4956 


IMT 


48^ 


4735 


4664 


45^ 


4535 


4457 




3o 


3i 


Sii; 


5io8 


5o3i 


4955 


468o 


4806 


4734 


4663 


4593 


4534 


4456 




3i 


3a 


5i86 




5o3o 


4954 


4879 


48o5 


4733 


4663 


4591 


45i3 


4455 




3i 


33 


5iB5 


5,06 


5o38 


d?5a 


487? 


4804 


4731 


466o 


i^, 


4S33 


4454 


4387 


33 


34 


5i83 


5.o5 


Soay 


495. 


4876 


48o3 


_473o_ 


4659 


46io 
45iS 


4453 


4386 


34 


-IT 


5iHi 


"57^ 


Soae 


4950 


^8^ 


^8^ 


4739 
4738 


465r 


45Ea" 


445i 


4385 


T5~ 


36 


5i8i 


Sioa 


5055 


4949 


4874 


4800 


4657 


4587 


445o 


4384 


36 


3? 


?;;i 


5io. 


5oa3 


4947 


4873 


^?|? 


4737 


4656 


4586 


45.7 


Zl 


4383 


3? 


38 


l^ 


5oa» 


4946 


4871 


4736 


4655 


4585 


45i6 


438i 


38 


39 


5i77 


5oai 


4945 


4S7" 


4797 


4734 


4653 


4584 


45i5 


4447_ 


438o 


3? 


4o 


^195 


W? 


50,0 
5oiS 


4943 


S 


i??r 


4733 


4653 


-4587 


45,4 


4446 


4370 


4o 


4i 


5 174 


5095 


494a 


4794 


473" 


465. 


458 1 


45,3 


4445 


4376 


4i 


4a 


5 173 


5094 


5o.7 


494. 


4866 


4793 


4731 


4650 


4580 


45,. 


4444 


4377 


43 


43 


5171 


5093 


5oi6 


4940 


4865 


4793 


4730 


4640 


it^t 


45.0 


4443 


4376 


43 


44 


5i7o 


5093 


5o,4 


^931 


4864 


479' 


47.8 


4646 


i^ 


4441 


4375 


44 


15" 


sle? 




5^ 


4937 


[4863" 


478Y 


"4?ir 


4646 


45^ 


4So8 


444P 


43^ 


15- 


46 




5oia 


4^6 


4S6i 


478fi 


4716 


4645 


4575 


4So7 


4439 

4438 


4373 


46 


47 


5.66 




5oii 


4935 


4860 


4787 


47' 5 


4644 


4S74 


45o6 


437a 


47 


48 


5i65 


5086 


^ 


4933 


s 


4786 


4714 


4643 


4573 


45o5 


4437 


4370 


48 


49 


5.64 


5o85 


493a 


47S5 


4713 


464a 


4573 


45o3 


4436 


4369_ 


49 


-56^ 


-5^ 


TSar 


5007 


493. 


4856 


4783 


47" 




i5?r 


■4537 


4435 


436r 


ir 


5( 


5.6. 


5o8» 


5oo5 


4^30 


4855 


478a 


4710 


463? 


4670 


45oi 


4434 


4367 


5: 


5a 


5.60 


Soe. 


5oo4 


49=8 


4854 


4781 


a 


4569 


4Soo 


4433 


4366 


5a 


53 


5t58 


5o8o 


5oo3 


49=7 


4853 


4780 


4637 


456? 


i& 


443. 


4365 


53 


54 


5.57 


5079 


50D1 


49a6 


4B5a 


477S 


4707 


4636 


4566 


4430 


4364 


54 


TT 


5i56 


3S^ 


5ooo 


4915 


485^ 




1^ 


4635 


4565 


4497 


S3 


4363 


56 


5i54 


5076 


4999 


49=3 


Hit 


4776 


4704 


4633 


4564 


4495 


4363 


56 


5? 


5.53 


5o75 


4998 


4951 


4775 


47f3 


463a 


4563 


4494 


4437 


4361 


57 


58 


5i5a 


5073 


4997 


49^1 


4847 


4774 


470a 


463. 


4561 


4493 


44a6 


s 


58 


59 


5i5o 


507a 


4^5 


49ao 


4845 


4773 


470. 


463o 


4560 


4493 


44a5 


59 


S. 


CP54 


0=55' 


vscy 


CP57 


Cf5& 


0=59' 


i°(y 


1=1' 


r* 


l-S- 


F4' 


I'S* 


S. 



:!,q,i,i.:db,GoogIe 



fvm 






















s. 


A » 


h m 


A n> 


Itm nminmiimiAfliinnrAmtAniitnl 


PC 


I°7' 


PS' 


I'd' 


riff 


I°ll' 


PIS' 


ria- 


PH- 


PIS' 


PIC 


P17' 


M. 




4357 


4393 


4338 


■4T64 




4<i4o 


W 


3919 


386o 


l8^ 


1^ 


im 






4356 


4=91 


4337 


4i63 


4IOI 


a 


£8 


Si! 


38oi 


3744 


3687 






4355 


4.«, 


4336 


4.63 




3777 


38oo 


3743 


3686 




3 


4354 


43S9 


4334 


4161 


B 


4037 


3976 


39'7 


3857 


M 


3743 


3685 


3 


4 


4353 


4388 


4333 


4160 


4o36 


397S 


3916 


3856 


374. 


3684 


4 


5 


435i 


4=87 


4333 


nt 


4097 


4^ 


3974 


Vi 


1856" 


3797 


3740 


3683 


-T 


6 


435 1 


4jB5 


4331 


40^ 


4o34 


3^73 


39.4 


3855 


3796 


PM 


3683 


6 


7 


435o 


4^84 




41 57 


40^ 


4o33 


397. 


3,,3 


3854 


37^ 


368, 




B 


4349 


4383 


4=19 
43 16 


4i56 


4093 


4o33 


397. 


3,,. 


3653 


3794 


3737 


368o 


8 


9 


4347 


4383 


4i55 


4093 


4o3. 


3,70 


3,„ 


3853 


3793 


3736 


3679 


9 




^346 


4381 


4317 


4i54 


409. 


4o3o 


l^ 


39.0 


3851 


3793 


■3735 


36^ 






4345 


4380 


4316 


4.53 




U 


l^ 


3850 


3793 


3734 


3677 






4344 


iv,t 


43i5 


4i53 


3967 


3849 


379. 


3733 


3677 




i3 


4343 


4ji4 


4i5. 


4037 


3966 


3907 


3846 


i^ 


3733 


3676 


i3 


i4 


434= 


A^n 


4313 


4i5o 


4087 


4036 


3?55 


3906 


3847 


3731 


3675 


M 




1347 


4^" 


4ai3 


174^ 


1<S6 


4oa5 


1^ 


V5" 


3846 


3788 


7^ 


"36^ 


Ts- 


t6 


434o 


4=75 


4311 


4.47 


4o85 


4o34 


3963 


3904 


3845 


3787 


l]ll 


3673 


t6 


17 


433o 
4336 


4374 


43 10 


4.46 


4o84 


4033 


3963 


3^ 


3844 


3786 


36^3 


'7 


i8 


4373 


4309 


4.45 


4o83 


4033 


3?5. 


390J 


3843 


3785 


3737 


36^1 


16 


>9 


4336 


437 [ 


4307 


4.44 


4083 


4031 


3960 


39". 


3843 


3784 


3737 


3670 


'9 




4335 


4370 


-4^ 


413- 


4^87 


403O 


w 




"384r 


IW 


17^ 


S 






4334 


4369 
4356 


4ao5 


4.43 


4080 


40.9 

4oi6 




384d 


3783 


3735 






4333 


4304 


4[4i 


S 


3557 


3896 


3839 
3B36 


3781 


3734 


3667 




33 


4333 


4167 


43o3 


4i4o 


40.7 


3556 


3897 


3780 


3733 


3666 


a3 


34 


433 [ 


4366 


4303 


4.39 


4077 


4016 


3$5S 


3896 


3837 


3779 


3733 


3665 


34 


a5 


1337 


"4^ 


430, 


4[3a 


4076 


4oi5 


i55r 


38^ 


1836- 


3778 


3?n- 


1664 


^5" 


36 


43.9 


4364 


4300 


4.37 




40 r4 


3553 


3894 


3835 


3777 


3730 


3663 


36 




43jS 


4363 


5I1S 


4.36 


401 3 


3^53 


3893 


3834 


3776 


l?!l 


3663 




a8 


43>7 


4363 


4.35 




4oi3 


IJl, 


38$3 


3833 


3775 


3663 


38 


_^ 


4356 


4^51 


4197 


4.34 


4073 


4011 


3550 


3891 


383a 


3774 


37'7 


366i 


39 


3o 


"43^ 


4360 


^T?6 


473r 


4071 


4pic> 


l?» 


^ 


l83r 


1^ 


3^ 


3660 


ST 


3[ 


43a3 


S 


4.5s 


4l33 




a 


383o 


3^3 


3,.S 


S 


3i 


3a 


43i3 


4.94 


4.3. 


4^ 


3547 




3838 


3771 


3714 


33 


33 


43a. 


4356 


4.P 


4i3o 


4007 


3946 


3887 


3770 


3713 


3657 


33 


34 
35 


4350 


4355 




4139 


4067 


4006 


3945 


3886 


3837 


3769 


37.. 


3656 


34 


43io 
43iS 


4354 


4Tjr 


4.38 


1^ 


-4^ 


3944 


3865 


3836 


1^ 


3711 


3655 


-35- 


36 


4353 


4137 


4o65 


4004 


3943 


3884 


3835 


3768 


37.0 


3654 


36 


37 


43 >7 


4353 


4.36 


4064 


4oo3 


3541 


3883 


3834 


3767 


3709 


3653 


37 


38 


43 16 


4351 


4187 


4.35 


4o63 


4003 


394 [ 


3B8j 


3833 


3766 


|S 


3653 


38 


39 


43i5 


4350 


4i86 


4)34 


4063 


4001 


3?4= 


388i 


383, 


3^ 


365i 


39 


4o 


43.4 


iit 


4i85 


4.33 


l^eT 


4000 


%ll 


^BB^ 


IsIT 


IM 


3707 


leST 


4o 


4i 


43i3 


4l84 


4l3I 


4060 


3??l 


3879 


3830 


3763 


3706 


3649 


4i 


43 


43.1 


4>47 


4l83 


41 30 


4o59 
4o58 


3937 


3878 


3830 


3763 


37o5 


a 


43 


43 


43.0 


4346 


4lB3 


4119 

4ii8 


3991 


3936 


3877 


38.9 
38.6 


376. 


3704 


43 


44 


■i3°9 


4=45 


4i8( 


4o56 


3«6 


3?3! 


3876 


3760 


3703 


3647 


44 


"TT 


4308 


4344 


4j6o 


4117 


4o55 


3995 


i?ir 


i8?r 


"5577 


W 


3703 


1646- 


45 


46 


4307 


4343 


4179 


4116 


4o54 


3993 


3933 


3874 


38i6 


3701 


3645 


46 


47 


43o6 


434 [ 


4-78 


4[i5 


4o53 


3„, 


393, 


3873 




3757 


3700 


3644 


47 


48 


43o5 


4=4o 


4177 


4ii4 


4053 


3g, 


3^, 


3873 


3Bi4 


3756 




3643 


48 


J9_ 


43o4 


4339 


4176 


4. 13 


4o5. 


3W° 




3871 


3«[3 


3755 


3643 


49 


5o 


■4353 


4338 


4.7S 


4.13 


1^ 


'Si 


ill 


38,0 


1b77 


"3^ 




1647 


IT 


5i 


43<.a 


4337 


4174 


& 


i^l 


s 


38ii 


3753 


36o6 


364o 


5i 


53 


43oi 


4336 


4173 


3^7 


39=7 


38io 


3753 


36^5 


ISl 


S3 


S3 


43oo 


4335 


4173 


U 


4d47 


3986 


39.6 


3867 


ss 


3751 


3694 


53 


54 


4.9S 


4»34 


4171 


4o46 


3,85 


39.5 


3866 


3750 


3693 


3637 


54 


"sT 


4=97 


4333 


JS 


4107 


4045 


3984 


3934 


"3865 


3807 


3749 
374s 


3693 


3636 


"55" 


56 


4>96 


4333 


4106 


4o44 


3^83 


3,.3 


3864 


38o6 


3693 


3635 


56 


57 


4:.95 


433i 


4167 


4io5 


4o43 


398. 


3,,= 


3663 


3ao5 


3747 


3691 


3635 


57 


58 


4394 


433o 


4166 


4io4 


4043 


398. 


3931 


3863 


3eo4 


3746 


Si 


3634 


58 


J?_ 


43^ 


4339 


4.65 


4io3 


4o4i 


3980 


Jj» 


3B6i 


38o3 


3746 


3633 


59 


S. 


Vff 


VT 


1°8' 


Vff 


I'-lff 


PIT 


I'm 


ilH 


PI* 


115' 


Plff 


PIT* 


8. 



:!,q,i,i.:db,GoogIe 



TABLE XXIL 


lew at 


Proportion al Loguithms. 




S. 


k m\k ■> 


h m 


h m 


k m 


* m 


4 m 


k m 


k m 


k m 


k m 


A « 


S. 


PIS' 


l"!* 


rac 


rai 


vaof 


1=23' 


vm 


VQS 


VUff 


pa?' 


il^ 


paa' 




i63r 


3576 


35aa 


l4M 


341 5 


336a 


33.0 


ss 


3ao8 


1758" 


3.08 


If 






3631 


35^ 


35a. 


3467 


34.4 


336. 


IS 


3307 


3.57 


3.07 






363o 


3575 


35ao 


3466 


34.3 


3360 


3357 


3ao6 


3i56 


3io6 


3o57 




3 


^^ 


3574 


35i9 
35iS 


3465 


341a 


fM 


3307 


3356 


33o5 


3.55 


3.o5 


3o56 


3 


4 


3573 


3464 


34.1 


33o6 


3355 


3ao4 


3.54 


3io5 


3o56 


4 
5 




16^ 


-35?r 


-3577 


3463 


347^ 


Im 


1336" 


3a54 


3ao4 


3.53 


3.04 


3o55 


6 


36i6 


357t 


35i6 


3463 


^ 


3357 


33o5 


3353 


3ao3 


3.53 


3io3 


3o54 


6 


7 


36a5 


35to 


35i5 


346a 


3356 


33o4 


3a53 


3ao3 


3.5a 


3ioa 


3o53 


7 


8 


36a4 


l^ 


35i5 


3461 


3408 


3355 


33i>3 


335a 


3aoi 


3i5i 


3 101 


3o53 


9 


9 


36a3 


35i4 


3460 


3407 


3354 


33oa 


3a5i 


3300 


3.5o 


3.01 


3o53 


9 




"36ir 


i5&r 


"35ir 


nii 


34^ 


■3353" 


13^ 


3S7 


i;s 


i;s 


3ioo 


3o5i 






36n 


3566 


35ia 


34o5 


335a 


33oo 


ll$ 


^ 


3o5o 






3611 


3565 


35ii 


3457 


3404 


335. 


33oo 


3.98 


3.48 


ai 




i3 


3630 


3565 


35 10 


3456 


34o3 


335 1 


iSP 


3a47 


3[97 


3.47 


3097 


i3 


i4 


36:9 


3564 


35«, 


3455 


34oa 


335o 


3347 


3.^ 


3.46 


,3096 


3o47 


.4 


i5 


lelT 


3563 


35o8 


"3454" 


3401 


IS? 


3397 


1^ 


17^ 


1745" 


-3^ 


3«47 


.5 


i6 


36(7 


356a 


35o7 


3454 


3400 


3.^ 


3345 


3.94 


3.44 


3o^ 


3o46 


16 




36[6 


356i 


35o6 


3453 


3400 


3347 


3=^ 


3a44 


3193 


3.43 


3o$4 


3045 




iS 


36i5 


356o 


35o6 


345a 


1^ 


3346 


3.J( 


3343 


3.;3 


3 143 


3093 


3o44 




■9 


36i4 


3559 


35o5 


345. 


3345 


3.54 


3a4a 


3,9, 


3.4a 

3.41 


3o9» 


3o43 


tg 




36i3 


3558 


35o4 


"345^ 


3357 


3347 


-3^ 


3343 


3.9. 


309. 


3043 






36.a 


3557 


35o3 


3449 


3356 


3344 


3.;, 


3341 


3190 


3.40 


309. 


3o43 




31 


36ii 


3556 


35oa 


3446 


3395 


3343 


3191 


3a4o 




i;s 




3o4i 




i3 


36io 


3555 


35oi 


3447 


33JI 


334a 


l^ 


lilt 






3o4o 


33 


>4 


36to 


3555 


35oo 


3446 


33? 


334. 




3.38 




3o39 


34 


36 


S 


-3554- 
3553 


W 


3446 
3445 


33}. 


334^ 
11^ 


ISa" 

3a88 


3i37 
3a36 


1787 

3.86 


3.37 
3.36 


3087 


^ 


36 


J7 


3607 


355a 


34^ 


3444 


33;, 


3387 


3a36 


3i85 


3i35 


3o86 


3o37 


37 


38 


36o6 


355 1 


3497 


3443 


m 


3338 


3aS6 


3a35 


3.84 


3.34 


3o85 


3o36 


38 


'9, 


36o5 


355o 


34S 


344a 


3337 
3336 


3385 


3334 


3.83 


3i33 


3o84 


3o35 


39 


^^ 


16S4" 


W 


liir 


■3447 


1388 


3384 


1^33" 


1787 


1733 


1^ 


1^ 


3o 


3t 


36o3 


34j( 


3440 


3387 


3335 


3a83 


3a3a 


3.83 


3.33 


3o8a 


3p34 


3[ 


3a 


36o3 


3547 


3443 


nn 


3386 


3334 


3a63 


333. 


3iS. 


3t3i 


3oea 


3q>33 


3i 


33 


36o. 


3546 


34^ 


3386 


3333 


3a83 


333. 


3.80 


3.3o 


3o8[ 


3o33 


33 


34 


36oo 


3545 


349. 


3438 


3385 


333a 


3a8i 


333o 


3.79 


3.39 


3o8o 


3o3i 


34 


35 


i^ 


-ms 


3490 


■3437 


3384 


333a 


1^17 


3330 
3336 


3.78 


3. a? 


3079 


133S- 


15" 


36 


3544 


3469 


3436 


3383 


333i 


11^ 


3.^ 


307S 


3o3o 


36 


3? 


35^8 


3543 


34a 


3435 


338a 


333o 


3337 


3.77 


3.37 


307B 


^t 


37 


38 


3597 


354a 


3488 


3434 




lilt 


33^ 


3336 


3.76 


3ia6 


^ 


38 


J?. 


i52l 


3541 


3487 


3433 


338o 


3376 


3aa5 


3.75 


3.35 


3037 


J9_ 


4o 


3595 


3540 


1485- 


343a 


33^ 


3337 


U^ 


1^17 


3.74 


17^ 


1^ 


SoaS 


40 


41 


35^4 


IS 


3485 


343 1 


3379 


33a6 


3j75 


3334 


3173 


3ia4 


3074 


3o36 


41 


4a 


3593 


3484 


343. 


3376 


3335 


3374 


3aa3 


3 173 


3.33 


3073 


3o35 




43 


35^ 


3537 


3483 


343o 


3377 


33a5 


3373 


3333 


3.73 


3.33 


3o^3 


3oa4 


43 


44 
-4f 


359- 


3536 


3483 


i^ 


33^ 


33a4 


3373 


i^L 


3.7. 


3.31 


3073 


3o33 


44 
45 




■353? 


1487 


34a8 


3375 


33a3 






3.70 




3ii^ 


Tu^~ 


46 




3535 


3480 


3437 


3374 


33a3 


3370 


3330 




31.9 


3070 


3033 


46 


47 




3534 


3480 


34a6 


3373 


3331 


3370 


33,9 

33.6 

3a,7 


3uo 
3. .6 
3„7 


3069 


3oa( 


47 


48 
J2- 


3587 

3^; 


3533 
353a 


lis 


34a5 
34»4 


g; 


33ao 
33.9 


IS 


3.67 


iS 


303O 

3a.9 


48 
49 


^T 


3586 


353 1 


3477 


I4IT 


3371 


33,6 


3a67 


33.6 


1767 


1776 


3067 


3oi8 


IT 


5i 


3585 


353o 


3476 


34a3 




3366 


33.5 


3.65 


31.5 


3o66 


3oi8 


5i 


5a 


3584 


35a9 
35aS 


3475 


34a a 


336? 


33.7 


3a65 


3a,4 


3j64 


3n4 


3q65 


30:7 


53 


53 


3583 


3474 


34a 1 


33i6 


3365 


3a.4 


3i63 


3..4 


3o65 


3oi6 


53 


54 


358J 


35a7 


3473 


34ao 


3367 


33i5 


3a64 


3ai3 


3i63 


3i.3 


3<j64 


3o,5 


54 


55 


"3587 


15^6" 


347a 


I477 

34 iS 


"3366 


33iT 


i^sr 


1177 


"1767 




3563 


3^ 


55 


56 


35Bo 


35a5 


3471 


3365 


33i3 


3a63 


3a[i 


3.6. 


3i.i 


3o63 


3oi4 


56 


57 


3579 
3576 


35^5 


3471 


3417 


3365 


33:3 


3a6( 


3a. 


3i6q 


3110 


3o6i 


3oi3 


57 


58 


35a4 


3470 


3416 


3364 


33.3 


3360 


3309 


IS 


3..0 


3o6o 


3o.a 


58 


J?. 


3577 


35a3 


3469 


34.5 


3363 


33.. 


3a59 


Sail 


3109 


3o6o 


3o.i 


Ji- 




PIS' 


¥m 


pac 


10 21' 1= 22- 


1° aa p 34' 


1= as'ii" m 


1= a?',!" as* 


l<'29' 


8. 



:!,q,i,i.:db,GoogIe 



'^m TABLE XXII. 


Proponional LogarithmB. 




A m 


A n> 


* n 


h m k « 


h ffi 


k n 


h m 


k m k m 


k m 


k m 


B. 


~ 


I'Sff 


1°31 


i-a* 


V3:¥ 


1=34' 


vas 


l"-^ 


1°37 


1=38' 


vssr 


i°i(y 


3 5".o 


3oio 


1567 


i?ir 


1868- 


aSai 


^^ 


3730 


a685 


3640 


=596 


1553 




3009 


=|6> 


3914 


3867 


3831 


3775 


3739 


3684 


a64o 


,s^ 


3553 


:£? 






a 


196, 


39.3 


3866 


3830 


3774 


US 


3684 


Ti 


.5,5 


355. 




3 


3960 


3913 


3866 


3819 


3773 


3683 


.594 


355! 


3507 


3 


4 


3007 


■l?9 




3865 


3773 


3737 


3683 


i638 


.* 


3550 


a5o7 


4 




3oo6 


l^M 


3911 


3864 


a8i8 


3771 


1^ 


leer 


1637 


1593 


l54g 


7^i6" 


-5- 


6 


3<K.5 


3958 


3910 


a863 


38j7 


3771 


3735 


368. 


i636 


= 59. 


3546 


a5o5 


6 


7 


3do5 


.957 


3909 


a863 


>8i6 




3735 


a68o 


3635 


.5;, 


3 548 


35o4 




8 


3oo4 


=9M 


:?3 


3863 


38i5 


3769 


3734 


'^ 


3635 


.sj, 


3 547 


35o4 


8 


...9 


3oo3 


■lis 


386r 


38.5 


iZ^L 


3733 


3634 


.sj, 


a546 


a5<.3 


9 




3003 


J954 


3907 


l86^ 


UTT 


3768 




"ifr^ 


3633 


l^ 




35o3 






3ooi 


.954 


3^ 


3859 


3813 


3767 


3733 


3677 


a63a 


3545 


35oa 






3ooi 


.?53 


,905 


S 


381a 


3766 


3731 


3676 


3633 


a588 


3544 


a5o, 




i3 


3ooo 


.,i. 


3605 


aS.i 


3766 


3730 


3675 


363 1 


a587 


3543 


35oo 


■ 3 


•4 


'999 


45, 


3904 


3857 


i?iLJ 


3765 


3719 


36751 


a63o 


3586 


a543 


3499 


14 


"73- 


1998 


lisT 


i^ 


3856 




3764 


1^ 


3674 


16^ 


a585 


3 543 


19 


i6 


=997 


.550 


390a 


a855 


iii 


3763 


3673 


l^ 


3585 


354 T 


.6 






5949 




3855 


3763 




a673 


3584 


3540 


3497 


»7 


.8 


1996 


=948 


3901 


3854 


a8o8 


3763 


37t6 


3673 


3637 


3583 


3540 


3497 


.8 


■9 


.» 


•St 


3900 


3853 


3807 


3761 


37,6 


3671 


3636 


3583 


^^ 


3496 


>9 


30 


>994 


5945 


al^ 


185T 


1^6 


1^ 


3715 


^6^ 


16^6" 


l58r 


3538 


3495 






1993 




3853 


38o5 


3760 


3714 


3669 


363 5 


358. 


3538 


3494 






3^3 


3^5 


aS^ 


a85l 


3805 


3759 


3713 


^ 


3634 


358o 


3537 


3494 




a3 


»99» 


3^ 


3897 


385o 


3804 


375S 


3713 


36a4 


358o 


3536 


3493 


33 


a4 


'99' 


3^ 


ai?6 


3849 


38o3 


3757 


»7ia 


^^ 


3633 


3579 


3535 


3V 


34 




1969 


3943 


180" 


1848" 


3803 


3756 




3666 


3633 


357B 


3535 


3493 


'35 


36 


3^3 


ai^4 


a8^8 


380. 


3756 




3666 


3631 


=577 


3534 1 349. 


36 




1$ 


3941 


3fcM 


3847 


3801 


3755 




3665 3631 


3577 


im\ix 


37 


28 


1940 


a8^ 


38^6 


3800 


3754 


:?3 


a664 1 a63c 


3576 


j8 


39 


=587 


'9^9 


ae^a 


3845 


3799 


3753 


3663 3610 


J575 


3533 1 3489 


B- 


-33- 


3986 




3891 


3845 


~^w 


1^ 


3707 3663' 36.8 


3 574 


353 ri 3480 


3i 


3S5 


I'&l 


389, 


a844 


3798 


a75a 


1707 'a06i 1 3618 


3574 


a53o 


3487 


3. 


33 


aSs 


3^7 




3843 


3797 


375i 


37^« 


3661 a6i7 


3573 


353o 


3487 


33 


33 


3984 


jSg 




3B43 


3796 


3750 


37o5 


3660 3616 


3573 


SI 


3486 


33 


34 


3?83 


3935 


3886 


3843 


a;95 


375r 


3704 


3660 36.5 


3573 


3485 


34 


35 


3983 


3935 


1887 


384- 


3795 J740 


3704 


SS 


a6[5 




15^ 


3485 


35 


36 


>^. 


^34 


3887 


3B4o 


3794 S748 


3703 


a6i4 


3570 


3537 


3484 


36 


37 


aPi 


3^3 


3886 


S 


37^ 


3747 


3703 


a657 


36.3 


3569 


a5a6 


3483 


37 


38 


3^0 


3933 


3885 


3793 


3747 




3657 


35l3 


l^ 


3535 




38 


39 


1979 


^. 


3884 


38.58 


nai 


3746 


3701 


3656 


3613 


3535 


3483 


J9_ 


40 


^^978" 


^^ 


3883 


1837 




3745 


3700 


3655 


a6ii 


3567 


35a4 


348. 


40 


4i 
4a 


>977 
=977 
3976 


3^ 
3939 
3956 


3883 
3883 


a836 
aS35 


:l 


3744 
3744 


^ 


3655 
3654 


3610 
a6io 


3566 
3566 


35a3 
aSaa 


348o 
3480 


4. 

43 


43 




a835 


3743 


.55 


3653 


a^ 


3565 


3533 


m 


43 


44 


=^5 


'9'7 


3880 


aB34 


3788 


3743 


=697 


a65a 


3 564 


35ai 


44 


45 


3974 


3957 


188^ 


3833 


3787 


3741 


.so 


3653 


3607 


a564 


l5^ 


3477 


45 


46 


3973 


3936 


3879 
3878 


3833 


3786 


3741 


=695 


a65i 


3607 


3563 


3530 


'477 


46 


47 


3^3 


^935 


383 r 


3785 


3740 


■6,5 


a65o 


3606 


a56a 


3519 

35>S 


3476 


47 


46 




3934 


3877 


383i 


3785 


:;li 


.694 


3649 


36o5 


3561 


34?5 


48 


49 


^97^ 


3^4 


3876 


383o 


37B4 


1693 


iHl 


3604 


356i 


35.7 


3475 


49 
So 


^5^ 




1^ 


3876 


18^ 
3838 


'aW 


3738 


■69, 


3648 


36o4 


a56o 


a5i7 


3474 


5i 


X 


3933 


=875 


3783 


3737 




3647 


a6o3 


3559 


35.6 


3473 


5i 


5a 


;| 




3874 


3838 


378a 


3736 


=691 


3646 


3603 


lilt 


35(5 


3473 


5a 


53 




3873 


aa37 


378. 


3735 


X 


i646 


3601 


35.5 


3473 


53 


54 


.9«7 


3930 


3873 


38a6 


'780 


3735 


3645 


36r>: 


3557 


35.4 


347" 


54 


"55" 


3966 


3919 

3918 


18?7 


3835 


3779 


Tm' 


a 


a64i 


a6«. 


a556 


a5l3 


3470 


55 


56 


.9M 


3871 


aSaS 


3777 


3733 


364J 


3599 


3556 


35l3 


3470 


56 


57 
58 


;g 


3917 
3916 


3870 
3869 


a834 

3833 


373a 
3733 


3687 
3687 


3643 
a643 


? 


3555 
3554 


3S.3 

35.1 


;S 


S 


59 




35,6 


aiS? 


3833 


3776 


373 > 


a686 


3641 


^2_ 


3553 


aSio 


3467 


59 


6. 


l-'SO' 


P31 


ran! 


I'-SS 


1°34 


P35' 


loge- 


1°37 


i-'m 


vda- 


rW 


l''41' 


B. 



:!,q,i,i.:db,GoogIe 



TABLE XXIL l"^'" 


s. 




h m 
1049' 


A <B 

1=44 


A m 
l°4S 


A » 

l'4h' 


A m 


h m 


A m 


A IB 


A fR 

P5I 


A m 


A >j> 
VSSf 


S. 


3 
_f 

6 

7 
8 
9 


3467 
1466 
M65 
3465 

1464 


343J 
i4i4 

34l3 

i4ii 

34" 


33B3 

1381 
338o 
]38o 


334i 
1340 
1339 

IIU 


1 

1198 


1358 
1257 

3356 


3318 
21,6 

13 [7 
3216 
33 16 


1178 


3i36 


3099 

'^ 

1098 
3097 


3060 
2059 

20^ 


301 1 


3 
4 


i4W 
i46i 

a4ft> 
l4(il 

i46o 


3411 
3430 

34.9 
1419 
1418 


in 
3378 

1377 
3.376 


3337 
1337 
3336 
3335 
3335 


1196 

3396 
2195 

"94 
2294 


33^5 

"54 
1153 

"53 


"i5 
"U 
1114 

3313 


1.75 

3,74 
1T74 

1173 


2,36 
1,35 
1,34 
]|34 
1.33 


3096 

iz 


3o57 
2057 
ao56 
io55 
3o55 


Zl 


5 

6 

I 
9 


i3 
Id 


i4(>o 

i45S 
1457 


1417 
1417 

i4i6 
34.5 
i4i5 


13,5 
3375 
3374 
1373 
1373 


1334 
1333 
3333 
1333 
i33i 


2193 
3391 
1191 
319. 
1190 


"53 

ii5, 

"5. 
33S0 
"49 


1109 


3I7I 
117D 

lie? 


1)33 
3,32 

2.3, 

3,3o 

3l3o 


1093 
1091 
1093 
209, 
3090 


io54 
3o53 

2053 
iu5i 
io5i 


IV,4 


i3 
14 


i5 
i6 

'9 


M56 
1455 
1455 
1454 
1453 


3414 
i4i3 
i4ri 
i4ii 
i4ii 


1371 
1371 

1371 
3370 
3369 


i33o 

lilt 

3338 


1187 
3387 


li& 

"47 
"47 

3346 


1108 

lis 

33o6 


3167 
1167 

3166 


13 

1138 

3136 


1088 
1087 


io5o 
io5o 


3010 


16 
'9 


i3 

94 


3453 
1453 
345 1 
345o 
345o 


i4io 

34[0 

•JS 

i4o8 


3368 
3367 
3366 
1366 


33 !6 

33i6 
33i5 
33i4 


3 385 

1385 

3384 
3 383 


"45 
3345 

3143 
"43 


iio5 
"o4 
1104 

3303 


1,65 
1,65 
3,64 
ii63 
1.63 


B 

1134 
3,33 


2086 
1086 

2o85 
io85 
3o84 


3048 

3047 

3046 
3o46 

3045 


3009 
3007 


i3 
24 


26 

38 

=9 


38 

3448 
1W7 
1446 


3407 

3406 
i4o5 
i4o5 
1404 


3^65 
1364 
1364 
3363 
3361 


=334 
33j3 
i3ii 

33« 

33ll 


3383 

2281 

136 J 

1381 

1380 


3341 
"41 
1341 
1240 
"3, 


1199 


3lBl 

3161 
216, 
2.60 
3,59 


i"o 


2o83 
io83 
1083 
aoSi 

3.«! 


1044 

2043 
3043 
3043 


3006 
3005 

3O04 
3003 


35 
16 

i8 
19 


3i 
3i 
33 
34 

^r 

36 
37 
38 
3? 


3445 
2444 
3443 
1443 


34oJ 

i4o3 


iJtii 
136, 
336o 
3359 
335? 


l330 

13,9 

23.6 

33.7 


1179 

IV^ 

"77 

3377 


l^ 

3336 




1.57 

i^ 


IWt 
3, ,8 


3080 
1079 


304l 
304l 
3040 

1^ 




3i> 
3i 

33 

33 
34 


1441 
]44i 
i44i 
3440 
343<, 


3400 


iJbH 
3357 
3357 
1356 
i355 


33i7 
23i6 
i3i5 
33i5 
13,4 


"76 
1175 
"74 

3374 
3273 


3335 

3135 

lf4 

3333 


^1 

2.93 
3193 


2.t>5 

3,55 
1,54 
1,53 
3,53 


i\;t 

iii5 

v:.i 


2076 

3075 

3075 
2074 


3o3B 

3037 

io36 
3o35 


,998 

'997 


35 
36 

u 

39 


4o 
4i 

S 

44 
45 
46 
47 
48 
49 


1438 

:g 

1436 
I435- 
3434 
1433 
1433 
1433 


.3I? 


1355 
1354 

3353 
3353 
335i 


13,3 

l3l2 

33m 
33ll 


"71 
"70 


123l 
333l 

3i3o 


3193 
319. 
3,90 


3.5l 

i,5i 

3,50 

1,49 


11,3 


i<^3 
2071 


lOJi 

3o34 
3o33 
2o33 

3033 


,996 

•9S« 
,995 
■994 
'994 


40 

4, 
4a 
43 
44 


.3,3 


i35i 
335o 
i35o 

i34? 


lis 

j3o. 


IS 

"68 
1167 
"66 


ll^g 

"17 

mi 


aiBB 

1186 


l\t 

1147 

3,47 

1,46 


1109 
1107 


ii 

3o68 


10J3 

303l 

io3o 
3o3o 


,993 
1993 
,953 
■99' 


46 

$ 
49 


5i 

53 

54 


14J1 
a43i 
343o 
3419 
3439 


IS 


3348 

fa 

3346 
3345 


i3o4 
i3o4 


"65 

3364 
1264 

"63 


i"5 
"i4 

i"3 

2223 


3l84 

1.84 
3i83 
iiBi 


3,45 
2,45 
3,44 

3,43 

1,43 


i,o5 
3io5 
iio4 

3T03 


1067 
1066 
3066 
io65 
3..64 


1038 

2016 


1 

1987 


5o 
5i 

53 

53 

54 


55 
55 

u 

59 


3418 

nil 
3416 
3435 


1385 
1384 
i384 
1383 


3344 

l^ 
i34i 
3341 


33oi 
i3oi 

330I 

i3oo 


3161 
336, 
3160 
1160 


"'9 


iiHi 
1181 
2i8o 

a, 80 
1179 


3,43 
3,4l 
3,4, 

3,40 

1.39 




2064 

1063 
2063 
2'!6a 
3061 


30l5 

K.14 

30l3 

2013 


■.Hi 

.984 


-55 
56 

U 


S. 


ViSfl, 


I" 43- 


Io44< 


1<'45' 


1''461 


P47' 


i-'je- 


1'49' 


PSC 


l^Sl' 


VSi 


1=53' 





b,GoogIe 



s. 


VM' 


rw 


Viff 


PS?' 


i°58' 


PKf 


i?* 


2° 'i' 


3" S- 


2= s- 


i""^ 


S. 


3 
4 




'If 
1945 
1944 

.943 


1908 


.87. 
1870 


i833 
1833 
i83i 
.83 1 


1797 

l?S 


.760 
.760 

i?g 


.735 
.7M 

|7M 
.733 


■18 

1687 


.653 
.653 
i65i 


1617 
1617 

.6.6 


3 

4 


5 
6 

S 

9 


IS 

■979 


.943 

1941 
.940 


,904 
,904 
,903 
,,03 


.867 
1867 
1866 
.865 


.83o 
i63o 

lis 


1793 
.793 
.793 


:757 

17'S 

.755 


1731 

1730 
1719 


1686 
i685 

.684 
1684 


i65o 
i65o 

Igl 


i6i5 
.6.4 
16.4 
.6.3 


6 
9 


>3 


'977 
1977 
1976 
.975 


,93, 

ir32 

,938 


,901 
,90, 
,90, 


i865 
1864 
■ 863 
.863 
1863 


.8>7 
18S7 
.836 


.79. 
.79. 

■789 


1711b 
.754 
1754 
1753 

175a 


1710 

id 

1717 


.683 
1683 

1681 


.647 
1647 
i646 
.645 


1613 
16. s 
16.. 
.6.0 


i3 
i4 


i5 
i6 
'7 
i8 
'9 


'974 
.974 
■ 973 
.973 
1973 


,93. 
,,36 
,935 
,$34 
,934 




.86. 
1861 
i860 
i86q 
.859 


i8i3 
.8a3 
.8.. 


.788 
.788 

IS 

„8« 


.75. 
.75. 
.750 
1749 


.7>5 

.7.5 
.714 


1680 

ii?« 
,678 


.64i 
.644 
.644 
1643 
.643 


1607 


16 

18 
■9 

33 

34 

-IT 

36 

11 

39 


33 


197' 
1970 


,933 
.S3 
,,3, 
,93, 
1931 


,«96 

,894 
,894 
,i|3 


.856 


.8ai 

.831 

1830 
1819 


,785 

i;«5 

,784 
„83 
,783 

.78. 
1781 

l7t 


i;s 

1748 
1747 
.745 


i7id 
17.1 
1711 


,077 

.676 
1675 


.64. 
i64i 
.640 
i64o 


1606 

i6o5 
i6o5 


>5 

]8 


.967 


,930 
,929 

■q 

I<,38 


,893 

■ 8,1 
,89. 

■ 89, 

■ 8v 


.855 
.854 
.854 
.853 


.81S 
1817 
18.7 
1816 


.745 
.745 

I74i 

1743 


1710 
1709 

■i 

.708 


1674 
.673 
.6^3 
1673 


i63S 
.638 
1637 
1637 


i6o3 

i6o3 
1603 
.603 


3o 

3i 

33 

33 

34 


;965 


1936 

,9,6 
1935 

.9^4 


,88, 

1888 

.987 


1855 
.85 1 
.85o 
i85o 


1815 
.8.4 

IJII 


i;?i 

.778 

:777 

1T77 


n4d 
1743 

1 743 

1741 
1740 


IS? 

,795 


i67i 
1671 
1670 


i636 
i635 
1635 
i634 
i634 


1601 
.600 
1600 
1599 
.599 


3o 
3. 

33 

33 

34 


35 

36 

u 

39 


'1 

i960 


1914 

1933 
1933 
■933 
193. 


1&86 
.886 
1 885 
1684 
■884 


ill 

1847 
.847 


l8l3 
.6.3 

181. 
181 1 
1810 


.776 
.775 
.775 
1774 
1774 


'74o 

il 

1737 


,703 
,703 
170a 

,70» 


1667 

166^ 

.666 


i633 
i63i 
i63i 
i63i 


15^ 


36 
37 
38 
39 


4o 
4i 

43 

43 

44 


,,5« 
"£ 
Ig 


1911 

I9I9 

1919 

,9.S 


1883 
1881 
188 r 
1881 


.846 
.845 
.844 
.844 


.809 

.808 
1807 


1771 
.771 
177' 


1736 
1736 
1735 
'734 


1700 

■699 
,699 


1665 
.665 
1664 
.664 
.663 


'63o 
i63o 

ISI 

.638 


1695 
.5^ 

.5P 
15^ 


4i 

43 

43 
44 


45 
46 
47 
48 
49 


IS? 
1954 
1953 
,g3 


1918 
J9|7 

.9.5 


1680 
j88o 


1843 

Its 

i84i 
iB4i 


1806 

iBo5 
i8o5 
1804 


1% 

i?a 

1768 


1733 
1733 
173» 
1731 


,698 
,697 
,697 
■6|6 


.663 
166. 
1661 
.660 


■637 
1637 
.636 
1626 
1635 


1591 
.590 


46 

47 
48 
49 


5o 
5i 

53 

53 
54 


.9S. 

■is 


,9.4 
1914 
1913 
,913 
1913 


1875 


'in 

IIS 

.838 


.8o3 
.801 
.803 
.80. 


'1^ 
.766 

.766 

.765 

1765 


1730 
1730 


,6?4 
,6^4 
,6?3 


1660 

.658 
.657 


1634 
1634 
.633 
1633 

|6}3 


■si 

i588 
.587 


5: 
53 
53 
54 


55 
56 

u 

3. 




1911 
1911 
1910 
1909 
1909 


,873 
1873 
.873 
187 1 

1=56/ 


i836 
i836 
1835 
i835 


1800 

J79S_ 
1-58' 


.763 
1763 
1763 
1763 


17:18 
.727 
.7.7 
.736 
1735 


,09. 
,69, 
,69, 
,6,0 
_!^ 
2° 1' 


.656 
.655 
.655 
i654 


.631 
1610 
.630 
.6.9 
2° y 


.586 
.585 
.585 
.584 
2= 4' 


56 
57 
58 

S. 



3,a,i,zMbvGoOgIe 



TABI.F. XXir. l*^!" 


s. 


h m 


V & 


vr 


2» 8' 


A n 


A » 


A n 
2" 11' 


k m 


k m 

2" 13- 


A m 


A n 
SPlS 


s. 


3 

4 


i584 
i583 
i58> 
i58i 
i58i 


1 54s 

'547 
1 547 


i5.4 

I5t4 
i5i3 

l5l3 


i4Si 
i48o 
.479 


i447 
(446 

1446 
1445 
1445 


.4.3- 
.413 


.379 

.378 


■ 347 

.346 
.346 
.345 
.345 


.3.4 
i3i4 
i3,3 
i3.3 

|3.3 


1383 

laS. 
.a8i 

.180 
.360 


■ 349 

;3 

■348 
"47 


3 
4 


6 

8 
9 


iStIo 
i58o 


1546 
1 545 

■ 544 

■ 544 


I5l3 

i5ii 
i5n 
iSio 
i5>o 


147a 

l477 
1477 
l47fi 
■ 476 


1444 
1443 
.443 
.443 
.441 


is 


■377 

'Si 

.376 
1375 


1344 
1 344 
.343 
.343 
.343 


■ 3i. 

.3.. 
.3io 
.3io 
.3c^ 


13 

1377 


132 

.348 
1345 
1145 


6 
8 


[3 
i4 

i6 

■a 

■9 

33 

a4 


,577 

1576 


.i43 
1543 

■ 543 

■ 543 
1 541 


i5o8 
i5o7 
.507 


147S 
1474 
1474 
.473 
1473 


i44. 
.44. 
i44o 


l4oH 
l4o7 
i4o7 
i4o6 
i4o6 


1374 
.374 
.373 
1373 

1373 


.34> 
.34. 
.340 
.340 
1339 


i3oe 

.3o7 
.3o7 


1375 

1375 

.374 


1144 
1343 
.343 
134a 
.341 


i3 
.4 


1574 
■574 
.573 
.573 

1571 

■1 


■ 540 

■ 539 

:a 

1537 

1536 

■ 536 
o35 


i5o6 
i5o6 
i5o5 
i5o4 
]5n4 


■471 

1470 

147(1 


.438 
1438 
.437 
.437 
.436 


.4o5 
i4a4 
i4o4 
.4o3 
i4o3 


l37t 
137. 


.338 

.337 
.337 


i3o6 
i3o5 

.3o4 
.304 
13^3 
.3o3 
■3oa 

i303 

i3o. 


1374 

1373 

1373 

.371 


ta4i 
ia4i 
ii4o 
ia4o 
..39 


lb 
16 

.8 
19 


i5o3 
i5o3 

|503 
|503 

i5oi 


1409 

1466 
1407 


.436 
.435 
1435 
.434 
.433 


i403 

i4oi 

.401 
.401 
.400 


.368 

.367 
.367 


.336 
.335 
.335 
.334 
i334 


.37. 

,369 


.138 


33 

34 


J9 


11 

1567 
.567 


1 535 
i534 
1 534 
[533 
i53i 


|50D 


.467 
1466 
1465 
1465 
1464 


.433 
.433 
.433 
143. 
.43. 


.399 

1 


1.366 
.365 
.365 
i364 


.333 
.331 
.333 
.33. 


.300 
i3oo 


.366 

iS 


.136 

1335 
.335 
.334 
.334 


li 

36 

11 

39 


3i 

33 

34 


i566 
i565 
i565 
1564 


.53t 
i53i 

i53o 
i53o 


il 

I* 

.4»s 


1463 
1463 
1 461 
i46i 


.43o 
1439 

\n 

.438 


.39, 

,3?i 


.363 
i363 
.363 
.36. 


i33i 
i33o 
1339 


'=97 


.366 

1365 
.364 

.364 

1363 


.333 

ia3a 
ia3i 

.13. 


Jo 
3i 

33 

33 
34 


36 

11 
39 
4o 
4i 
4i 
43 

IT 
46 

47 

4S 
49 


i563 
i56a 
i56a 
i56. 


i538 

'5=7 
1557 


.<95 

.494 


i46i 
i46o 
i46o 

1459 
145^ 


.437 
1437 
.436 

.4=6 
.435 


,39. 
139a 


.36. 
.36o 
i36o 
1359 

.3^ 


.337 
1337 
i3i6 
1 336 


■ 394 
.'Sri 

.393 


.363 
.363 
J 36. 
136. 


ii3o 
.i3o 

1319 

1139 


36 
37 
38 
39 


i56i 
.56o 
.559 


i5a6 
i556 
.535 
1534 
i5M 


.490 

i4<» 


1458 
1458 
.457 
1456 
1456 


.4'4 
.414 
.433 
.433 
.433 


1 

,3», 


.358 

■ 357 
i357 
.356 

■ 356 


.335 
.335 

\f.i 

.333 


1391 
.393 
.39. 
.391 
1390 


1 360 


me 

1337 

1336 


40 

4. 
43 
43 
44 


i557 
i55a 
i556 
.555 


■533 

l533 
l53I 


iH 

1487 

1487 


.455 
1455 
■454 
1454 
1453 


.433 

.43. 

143. 

i4jo 
.4.9 


i3SS 

i38a 

i 


.355 
1355 
i354 
1354 
1353 


.333 
.333 

.33. 

.330 


"1 

ia88 


il 

1356 
1355 


1335 
.135 
1334 
1334 

I3l3 


45 
46 

% 
49 

5i 

S3 

53 

54 


bo 
5i 
51 
53 
54 


1 554 
i554 
i553 
iSSi 


i5io 
15.9 


I486 
i486 
:485 
■485 
.484 


.45= 
1453 
i45i 
i45. 
i45o 


.4.8 
.417 
1417 


1386 
.385 
i384 
i384 
.383 


.353 
.35i 
.35. 
.35. 
.35o 


.330 

13.6 
l3l7 


.187 
.387 
.386 
1385 
1385 


.355 
1354 
.354 

1353 
1353 




56 
57 
58 
59 


i55i 
i55i 
i55o 
j55o 


i5i8 
.517 
tSi6 
i5i6 
i5i5 


1483 
1483 
i48a 

1483 

■48 1 


1449 

1447 


.416 
.4i5 
i4>4 
i4i4 


i383 
.38a 
.381 
.381 


.348 


1J.7 
i3.6 

.3.6 
i3.5 
.3i5 


1384 
r3B4 
1383 
.383 


:»5a 
laSi 

I35o 

1350 


la.9 

1118 


56 

U 

59 


S. 


'JP S 


V& 


V T 


8= W 


V9 


a^ic 


a? 11' 


2=12' 


vm 


api4' 


yiy 


a 



:!,q,i,i.:db,GoogIe 



^'«1 TABLE XXII. 

Proportioaal LogaiithmB. 


8. 


A m 


SPIT' 


h n 
2" Iff 


h m 


A m 
2° SO- 


A. 
2=21' 


2° 22' 


A m 

afas 


A » 
2=24' 


A m 
2'25' 


k m 


8. 


3 
4 


i>i6 

iai6 
iai5 


1.65 
1 184 
n84 
ii83 


1153 

Il53 

ii5j 


iia3 


109, 

1091 
1090 

•x 


1061 
1060 


io3o 
loa, 

■oa8 


0999 
0999 
0998 

099a 


0969 

Q967 


0939 

0038 

0937 


0909 


3 

4 


6 
8 

9 


'iai5 
iai4 
iai4 
Iii3 
.:.l3 


1183 
ti8i 
iiBi 

m8i 


ii5i 
.i5o 
ii5o 
"49 


1119 


;3? 

1086 

1087 
1087 


.o58 

io56 
io56 


1027 

1036 

ioa6 

J035 


0997 
0996 
0996 

0995 
0995 


0986 
0985 


0937 

0^35 
0935 


0907 
0906 
0906 

0905 
0905 


5 
6 

8 


i3 


■E 


m8o 
1180 
1 179 


1148 

"4? 

"47 


1117 

1116 
1116 

1 1 15 


1086 

1085 
id85 
<o84 


io55 
io54 
io54 
io53 


ioa4 
ioa4 
ioa3 
ioa3 


0994 
0994 
0993 
0993 
0993 


.19W 

0984 

Q^3 

09(1, 


0934 
0934 
0933 
0933 
0933 


0904 
0904 
0903 
0903 
0903 


I3 

t4 


i6 

'7 
i8 
'9 


.J09 

1108 

1107 


1178 
"77 

1175 


ii46 
ii46 
1145 
1 145 
"44 


iii5 
1114 

Ml3 

in3 


1083 

1083 
108a 


io53 
io5a 
io5a 
lo5i 
io5i 


;o3; 


0991 
0991 
099. 
0990 
0990 


0961 
096. 
0960 
0960 


0931 
093. 


090a 

0901 
0901 


i5 
16 

\l 
'9 


i3 

34 


iao5 


ii7i 
1 174 
"74 

1173 
.173 


1143 
1.43 

[l49 

1142 
ii4i 


iiii 


1081 
1081 

1080 
1080 
1079 


io5o 
io5o 
1049 


10.9 

iE! 


0989 

0988 


0959 

^58 
0957 


0939 

0939 
093^ 
0938 


0899 
0B97 


33 

a4 


36 

a? 
19 


11104 
uo4 
■ ]o3 


I17J 

II7I 

1 170 


■ i4i 

1140 
ii4o 

ill? 


.109 

1108 


1078 
1077 
1076 


>o48 
1047 
1047 
io46 
.046 


1017 
1016 

ioi5 


0987 
0986 

Sis 


0957 
0956 
0956 
0955 
0955 


0936 
0935 
09a5 


0897 
0896 
0896 
0895 
0895 


35 
36 

39 


3i 

3j 
33 
34 


"99 


Ilea 


■ i3S 

ill 


1106 

iio5 
iio5 


1075 
:o74 
(074 


1045 
1045 
,044 
1044 
1043 


ioi5 
ioi4 
1014 
ioi3 
ioi3 


098.1 

o583 
0983 
.98, 


0954 
0954 
0953 
S^53 
0953 


0934 

^a3 
09»3 


0894 
0894 
0893 
0893 
089a 


Jo 
3i 

33 

33 

34 


36 

!^ 
39 


"97 

1197 


ii 

ii65 
ii65 


1136 
ii35 
ti35 
ii34 
ii34 


1104 
1104 
i.o3 
1103 


1073 


1043 
104a 
io4a 
1041 
1041 


loM 


098, 
0981 
098, 

0980 


0953 
0951 
0951 
0950 
0950 


°9" 
0931 
0931 


089a 
089. 

089. 
0890 
0890 


35 
36 

u 

39 


4o 
4i 
4» 
43 
44 




1164 
ii63 

■ i63 
iiQi 


Il33 

ii3i 

ii3i 
i]3i 


Mol 


1071 
1070 

■i 
,06, 


io4o 
io4o 
1039 


1009 

n 

1008 


0979 

0777 


0949 

094s 
0947 


0919 

0919 
0916 
0918 
0917 


0889 

0888 
08B7 


40 
41 
4a 
43 
44 


4i 
46 
47 

48 

49 


"9' 
"9" 

.191 


I (61 
1 161 
.■60 
(160 


.i3o 
.i3o 

1139 

Wit 


1099 

■1 

1096 
1097 




1037 

1036 
lo36 
io35 


1006 
1006 

loo5 
ioo5 


1 

0976 
0975 
0975 


0946 
0946 
0945 
oSs 


0916 

0916 
09.5 
0915 


0887 
0866 

o885 
0885 


45 
46 

% 
49 


5a 
53 
54 


119. 

1190 

ii 


ii58 
ii57 


Ila6 
iij6 


1097 
.096 
1096 
.095 
1095 


J066 

1065 
io65 
1064 
1064 


io35 
1034 

;a 

io33 


1004 
1004 
ioo3 


0974 

0973 
0973 
097a 


0944 
0944 
0^ 
0943 
094a 


0914 
09.4 
09,3 
09,3 
091a 


0884 
o883 
0883 


5o- 
5i 

53 

53 
54 


55 
56 

U 

5? 


1 168 


■ i57 
n56 
m56 
m55 
n54 


iiaS 

1135 
1134 

lia4 

1133 


1094 
.094 

1093 
109a 
,093 


io63 
1063 
106a 
1061 


io33 
io3i 
io3i 
(o3o 


1^ 


097a 
0971 
0971 

0970 


094a 
094. 
0941 
0940 
0940 


091a 
0911 
0911 
0910 
09.0 


0881 
0880 


55 

56 

15 

59 


B. 


yiff 


VIT 


teiw 


!f 19' 


2° 2* 


2° 21' 


2=22' 


2=23' 


2=24' 


Z=2S> 


2=26' 


S. 



:!,q,i,i.:db,GoogIe 



s. 


8° 27' 


2=^ 


2=^ 


vm 


^a" 


^W 


SfSV 


5*34' 


2=^ 


^aff 


a°^' 


S. 




oSSo 


o85o 


"Sair 


0793 


0763 


0734 


0706 


0678 


0649 


o6ai 


0594 






0879 


oESo 


0810 


079' 


076a 


0734 


0705 


0677 


a 


o6ai 


0593 






tt 


0849 


oBao 


0791 


076a 


0733 


0705 


0677 


o6ai 


o5?3 




3 


t2 


08.9 


0790 


076a 


0733 


0704 


0676 


0648 


0630 


059a 


3 


4 


087B 


08,9 


0790 


0761 


o73a 


0704 


0&76 


o648 


0610 


059a 


4 


~r 


0877 


OB48 


q8i8 


07B9 


0761 


o73a 


0703 


0675 


o547 


06.9 


059. 


^~r 


6 


0877 


0847 


0818 


3 


0760 


073i 


C.703 


0&75 


0647 


0619 
0616 


059. 


« 




0876 


0847 


0817 




073. 


o7o3 


0674 


o646 


059. 


7 


8 


0876 


o846 


0817 




0759 


O73o 


0701 


0674 


o646 


0618 




e 


9 


0875 


o846 


0816 


0787 


075; 


0730 


0703 


0&73 


0645 


0617 


^ 


9 




0875 


0845 


la^T 


0787 


0758 


0730 


0701 


0673 


0645 


"SeTT 


W 






0874 


0845 


0816 




0758 


0759 


0701 




0644 


0616 


^ 






0874 


0844 


o8i5 


^86 


0757 


^S 


0700 




0644 


06t6 




i3 


<*73 


0844 


o8i5 


0786 




0700 


0671 


0643 


o6t5 


o588 


i3 




08,3 


oB43 


08.4 


0785 


0756 


0728 


°«w 


06). 


0643 


o6i5 


0567 


14 


0843 


08M 


07H5 


0756 


07a 7 


Sp 


0670 


o&4> 


06.5 


o567 




.6 


0S72 


0843 


oSi3 


0784 


07S5 




0&70 


o64a 


o6i4 


o586 


16 


17 


087. 


o84« 


o8i3 


0784 


0755 


0726 


0691 


0&70 


o64. 


0614 


o586 




18 


087' 


084 1 


oSii 


0783 


0754 


o7a6 


0697 


0669 


o64i 


o6i3 


o585 


18 


_I9_ 


0870 


084 1 


o8rl 


0763 


0754 


0715 


=6,7 


0669 


o64i 


o6i3 


0585 


J9_ 




0S70 


0840 


~^rr 


078a 


0753 


07=5 


0696 


0668 


0640 


i«rr 


"^eT 






0869 


o84o 


oSii 


078a 


0753 


07=4 




0668 


0640 


o6ra 


0584 






S 


0839 


0810 


0781 


075a 


07=4 


S^ 


0667 


0639 


0611 


o584 




i3 


^^ 


0810 


0781 


075a 


07»3 


06,5 


0667 


^ 


0611 


o583 


a3 


»4 


0868 


0809 


0780 


075i 


0733 


oM 


0666 


0610 


0583 


a4 




"SseT 


0638 


^ 


0780 


0751 


0733 


t*^ 


0666 


0638 


06.0 


o58a 


^5" 


16 


086; 


0837 


0779 


075 1 


07a a 


oeS 


o665 


□637 




o58i 


36 




0866 


0837 


0808 




0750 


07ai 


[«93 


o665 


0637 




o58i 




ae 


0866 


08 36 


0807 


0760 




oejj 


0664 


o636 


0606 


o58i 


aS 


_^ 


o865 


08 36 


0807 


0778 


0749 


0711 


s^ 


0664 


o636 


o58o 


J9_ 


3o 


"58^ 


"^83r 


oflofi 




S8 




0695 


0663 


0635 


0608 


o58o 


3o 


3i 


0864 


0835 


0806 






55. 


o663 


0635 




0579 


3i 


3a 


0864 


o834 


0805 




0748 


0719 


5,. 


0663 


0634 




0579 


3a 


33 


o863 


o834 


o8o5 


0776 


0747 


0719 
0718 


069W 


066a 


0634 


0606 


^^ 


33 


34 


0863 


o834 


0804 


07?5 


07*7 


0690 


0661 


o634 


0606 


34 


35 


"^eeT 


o833 


0804 


0775 


0746 




0689 


0661 


0633 


q6o5 


0578 


"35^ 


36 


086] 


0833 


o8o3 


0774 


0746 


0717 


sa 


0661 


o633 


o6o5 


0577 


36 


37 


0861 


o83a 


o8o3 


0774 


■^745 


0717 


0660 


o63a 


0604 


o577 


37 


38 


0861 


o83a 


080a 


0774 


0745 


07.6 




0660 


o63a 


0604 


0576 


38 


39 


0860 


o83i 


080a 




0744 




06B7 


0659 


o63i 


o6o3 


0576 


J9_ 


40 




o83[ 


o8ot 


■^^ 


0744 


07.5 


06S7 


0659 
o658 


"S63r 


o6o3 


o575 


40 


41 


0859 


o83o 


0801 




0743 


0715 


0686 


o63o 


060a 


0575 


4i 


41 


S 


o83o 


0801 


077 a 


0743 




0686 


0658 


o63o 


060a 


o574 


4i 


43 


08:19 


0800 


0771 


074a 


0714 


0686 


o657 




060a 


0574 


43 


44 


o858 


08,5 


0800 




074a 


o;,3 


o6S5 


0657 


o6a9 


0601 


0573 


44 


"4r 


0857 


061S 


0799 


0770 


0741 


071 3 


"SesT 


o656 


0638 


0601 


0573 


'W 


46 


o857 


0818 


^^ 


0770 


o;4. 




0684 


o656 


o6a8 




0573 


46 


47 


0856 




0769 


0740 




0684 


o655 


□638 


0600 


0571 


47 


48 


o856 


0817 


079S 


^ 


0740 


0711 


o683 


0655 


o6a7 


0599 


057a 


48 


49 


o855 


o8»6 




0740 


07" 


o683 


o655 


o6a7 


0599 


o57. 


49 


^^ 


0855 


0816 


0797 


0768 


0739 




068a 


o654 


o6q6 


0598 


0571 


"sT 


Si 


0655 


o8i5 




0767 


^^ 


0710 


068a 


0654 


06=6 


0598 


o57o 


5. 


5> 


0854 


o8i5 


0796 


0767 


0710 


0681 


o653 


o6a5 


0597 


0570 


5a 


53 


o854 


0814 


07^ 


^66 


0738 


0709 




0653 


o6a5 


o5^ 


o569 


53 


54 


0853 


o8a4 


0795 


0766 


0737 


0709 


0680 


o65a 


o6a4 


0596 


0569 


54 


^5" 


0853 


o8a3 


0794 


0765 


0737 


■z^ 


0660 


0652 


o6a4 


"Sfc6" 


■^leT 


55 


56 


o853 


o6a3 


0794 


0765 


0736 


0708 




o65i 


o6a3 


0596 


o568 


56 


57 


o853 


081 a 


0793 


0764 




0707 


S 


o65i 


0633 


0595 


o568 


57 


58 


o85i 


o8aa 


0793 


0764 


o?35 


0707 


o65o 


0633 


oSoS 


o5fr7 


58 


59 


o85. 


08a 1 


079" 


c^ 


0735 


0706 


0678 


o65o 


<i6aa 


0594 


o567 


_5l 


B. 


2=27' 


2=28' 


2=29' 


ursiy 


3" 31' 


'jpw 


2" 3* 


y34' 


SP3S 


2'36' 


2=37' 


8. 



:!,q,i,i.:db,GoogIe 



s. 


5'W' 


5-5 


2»4'o' 


2=41' 


V& 


^4* 


2*4"' 


2=«' 


»'46' 


^W' 


VAS/ 


8. 




o566 
0566 
o565 
o565 
o564 


o53e 

0537 
0537 


o5i> 
o5ii 
o5m 
oSio 

oSio 


c^84 
0484 
o464 
o483 
0483 


0456 
0457 
Q457 
o456 
o456 


^3. 

o43o 
o43o 
0439 


o4o4 
0404 
o4o3 
a4o3 
o4o3 


0378 
0377 

o377 

Si? 


o35a 
o35[ 
o35i 
o35o 
o35o 


o336 
o335 
0335 
o334 
0334 


o3oo 
0399 

0398 


3 
4 


6 

I 

9 


0564 
o563 
o563 
o56j 
o563 


o536 
o536 
o536 
0535 
oS35 


o5o9 

o5o8 
0S07 


0483 
0483 
0461 
0481 
o48o 


0455 
0455 
0454 
0454 
0454 


0438 
0437 
0437 


o4oa 

0403 

0401 
0401 
a4oo 


0376 

o375 
0375 
o374 
0374 


o349 
0349 
0349 
o348 
o348 


o333 
o333 
o3a3 

o3a3 


0397 
0397 

°i 

0396 


6 

7 

9 


i3 
■ •f 


0563 
o56: 
o56i 
o56a 
o56o 


0534 
0534 
o533 
0533 
o533 


o5o6 
o5o5 


048a 
o4So 

0479 

33 


0453 
0453 
n453 
0453 
o45i 


0436 
0436 
0436 
0435 
o4a5 


o4oo 


0374 
0373 
0373 
037a 
0373 


o347 
0347 
o346 
o346 
o346 


o3ai 

o331 
O330 
O330 

0319 


"1 

sa 


i3 
■4 


15 

i8 
'9 


o559 
o559 

0558 
o558 
o557 


o53:> 
o53i 
o53, 
o53i 
q53o 


o5o5 
d5o4 

:a 

o5a3 


047S 
0477 

o47« 


o45i 
o45o 
o45o 
o45o 

0449 


0434 

o4M 
0433 

o4a3 
o4ai 


0398 
o397 

o3y7 
0396 
0396 


0371 
0371 

0370 
0370 
o37o 


o345 
o345 
o344 
o344 
0343 


o3i9 
o3]g 
o3i8 
o3i7 


0393 

039. 


lb 
■6 

'9 


33 

>4 


o557 

o556 
o555 


o53o 
0539 

o5i8 


o5oa 
o5o» 
0609 
o5oi 
o5oi 


0475 
0475 
0475 
0474 
0474 


3 
0447 
0447 


0433 
0433 
0431 

0431 

o4ao 


0395 
0395 
0395 
0394 
0394 


0369 

o368 
0357 


0343 
o343 
0343 
o34i 


d3i6 
o3i6 
o3i6 
o3i5 


0591 
0191 
0390 


33 

34 


35 

36 


o555 
o554 
o554 
o553 
o553 


0537 
o5l7 
o536 
o536 
0536 


o5oo 
o5oo 
0499 

as 


0473 
0473 
0473 
047a 
o47i 


0446 
0445 
0445 


043O 

04.9 
0419 

o4i6 
o4i8 


0393 

039a 


o366 
o366 
0366 
o365 


oJ4< 
o34o 
o34a 
0339 
0339 


o3i4 
o3i4 
o3i3 
o3.3 


SI 

0388 

0388 
0387 


36 

38 

»9 


3o 
3i 
33 
33 

34 


o55a 
o553 
o553 
o55i 
o55i 


o535 
o535 
o534 
o5i4 
o533 


as 


0471 
0471 
0470 
0470 
0469 


0444 
o44a 


o4i8 
0417 
o4i7 
o4i6 
o4i6 


0391 

o3^ 
o3qd 
0369 


o365 
o364 
o364 
o363 
o363 


0339 
o338 
o33B 
0337 
0337 


o3i3 
o3ia 

03l3 

o3ii 
o3ii 


0386 
0385 
0385 


3i 

33 

33 

34 


35 
36 

3q 


o55o 
o55o 


o5a3 

o533 
0533 
o53I 

o5ai 


0495 
0494 

0494 


0468 
0467 
0467 


o44a 
o44a 
o44i 
o44i 

o44o 


04.5 
o4i5 
o4i4 
0414 

o4i4 


0380 
o3&6 
o388 
o388 
o3S7 


o363 
o36a 

o36i 

o36i 


o336 
0336 
o335 
o335 


o3io 
o3io 
o3io 


0385 

oa83 
0383 


36 
37 
38 
J9. 
40 
4i 
43 
43 
44 

i 

47 

48 
49 


4o 
'(I 

43 

43 
44 


o548 
o547 
o547 
o546 
o546 


o5to 
o5ao 
o5i9 


0493 
0493 

X 

o49> 


0467 
o466 
o466 
o465 
o465 


as 
as 

o438 


<M.3 
o4i3 
o4i3 
a4i3 
a4ii 


o386 
o386 
0385 
o385 


o36o 
o359 
0359 
0359 


0334 
o334 
o333 
o333 


o3o8 

^07 
o3o7 


0383 
0383 

038l 

oaSi 


45 

46 
47 
48 

4q 


o546 
o545 
o545 
o544 
o544 


o5.B 
oSiS 
o5i7 
o5.7 
o5i7 


o49> 
0491 

0490 

D4S9 


0464 
o464 
o463 
o463 

o46a 


o43t 
0437 
q436 
0436 


o4ii 
o4io 
o4io 

0410 
0409 


o384 
0384 
o383 
o383 


o358 
0357 

o356 


o33a 
o33a 
o33i 
o33i 
o33o 


o3o6 
o3o6 
o3o5 
o3o5 
o3o4 


0380 
0379 
0379 
0379 


5o 
5i 

53 

53 
54 


o543 
o543 
o543 
o543 
o54i 


o5(6 
o5i6 
o5i5 
o5i5 
o5.4 


0489 

o4S8 
ai87 


0463 
046. 
o46. 
o46i 
o46o 


-0435 

0435 
0434 
0434 
0434 


as 

0408 
0407 
0407 


d363 
o38i 
o38i 
o38j 


o356 
o356 
o355 
o355 
o354 


o33o 

0339 
0339 
o3aS 


o3d4 
o3o4 
o3o3 
o3o3 


0378 
0378 
0377 


5t 

5a 
53 
54 
"55" 
56 

B. 


55 
56 

59 


o54. 
o54i 
o54o 
o54o 
053, 


o5,4 
o5i3 
o5i3 

□5l3 
[>5l3 


au 

o486 
o4S5 
0485 


o46o 
0459 

as 

o458 


0433 
0433 
o43» 
0433 
o43i 


0406 

o4o6 
0406 
o4o5 
o4a5 


o38o 
o38o 
o379 

0379 
0378 


o354 
o353 
0353 
0353 
o353 


0337 
o3j6 
0336 


o3oi 
o3oi 


0376 
0376 
0375 
0375 
0374 


8. 


3*38' 


ysff 


vw 


2*41' 


2° 42* 


2=43' 


2=44' 


2° 45- 


•2fH3 


2" 47' 


2=48' 



:!,q,i,i.:db,GoogIe 



TABLE XXI L IPm"1« 
PropoTtiooal Lt^uUhiiu. 


S. 


2°49' 


IPSO' 


k m 

2>SV 




km 
2° 53- 


4 m 

2° 54' 


3=55- 


k > 
2°56' 


A m 
8° 57* 


k m 
8=56' 


2=59' 


S. 


3 
4 


0274 

0=73 

0^73 
0=73 


0348 
0M8 
0147 
0347 
0147 




0197 
0.97 

°'i 

0196 


0173 


oi47 
0147 
oi46 
oi46 
oi46 


Ei; 


0098 
0097 
0097 


0073 
0073 


31 

0048 

0047 
0047 


ooi3 
0013 

O033 


3 

4 

-5" 

6 

S 
9 


5" 
6 

I 

9 


0171 

0170 
0270 


0346 
0346 
0345 

0345 
0344 


0319 

0319 


0.95 
0.94 
0.94 
0194 


0170 

1 


0.45 
0145 
oi44 
0144 
0143 


0..9 
0..9 

o.>9 


0094 
0094 


0071 


0040 
0046 
0046 
0045 
0045 


Z" 


i3 
i4 


i 

0168 


0344 
0343 


03l8 


0191 
0191 

0193 


0168 
0168 
01&7 
0167 
0166 


0143 
0.43 

0143 
0.4. 


0..8 

0..7 
0117 


0093 
0093 

0091 


0068 
0068 

0068 

0067 


0044 
0044 

oq43 
0043 


0019 
0019 
0019 


i3 

■4 

16 

18 
■9 

33 

14 


.5 
'9 


o>67 

0367 
oa66 


oa4a 
0341 

034l 

0340 


03l6 

0216 

03l5 
03l5 


0191 
0191 
0190 


0166 
oi65 
0.65 

0.64 


oi4> 
oi4o 
oi4o 
0.39 


0116 
0.16 
OII5 
om5 

0..4 


009. 

0091 
009. 

0090 


00G6 

0066 

oo65 


0043 
0043 
0043 
004. 
oo4i 


ooiB 
0018 


13 

i4 


0565 
oj65 
o,64 
ai64 
oj64 


oi4o 

El 

oa38 


03l4 

oai3 

03l3 
03l3 


0.H9 

El 

o!87 


0164 
oi63 
ot63 
oi63 

0161 


El 

oi38 

0.37 


01 14 
oii4 
01.3 
o.i3 


0089 

ooSS 


oo65 
0064 
0064 

O064 
oo63 


0040 
oo4o 
oo4o 
0039 
0039 


0016 
ooi5 
ooi5 
ooi5 


i5 

i8 


03&3 

oj63 
0163 
oj6j 
0161 


0338 

oa37 

0336 


iii 


0187 
0186 
0186 
oi85 


oi6[ 
0161 
0161 
0.60 


oi36 
oi36 
0.36 

0.35 


oiil 


00H7 
0^7 

0086 


oo63 
0063 

0063 
0061 


<K>38 
oo38 

<^^ 
0037 


00.4 
0014 
ooi3 
ooi3 

OOIl 


16 

S 

39 


30 
3i 

33 

33 

34 


0161 
oa6i 

0360 

oa59 


0335 

0335 
0335 
0334 

0334 


0.09 


01 85 
0184 
0184 
0184 
oi83 


01 6d 

El 

oi58 


01 35 
0,34 
0.34 
oi34 

0.33 


0.09 


oo85 

0084 

SI 


0061 
0060 


oo36 
0036 
oo36 
0035 
oo35 


~" 


3, 

33 
34 
-35- 
36 

1^ 
39 


36 
3, 


OJ58 
0358 

0357 


0333 
0333 

0333 


0308 
0308 


0183 
0183 
0181 
0181 


0157 
0.56 


01 3a 

Ol33 

oi3i 
oi3[ 


0108 
0106 


oo83 
ooB3 
0083 
0083 
0083 


oo58 

Si? 


0034 
oo34 
0033 
oo33 


0909 


4o 
4i 

44 

46 

5. 
5i 
53 

54 


03-i?- 

0156 
0356 
0355 
oi55 


oa3o 
oj3o 


Oio5 

03O4 


o>8o 
0180 
0179 


0.56 
01 55 
oi55 
0.54 
0.54 


0.3, 
oi3o 

oi3u 
0139 


0106 
01 o5 
o.o5 
o.o5 
oio4 


0081 
ooBi 

0080 
0080 
0080 


0056 
oo55 

oo55 


oo33 
oo3. 
oo3i 
oo3. 


0008 

0008 

0006 


4o 
41 

43 

43 

44 


oi54 
oi54 
oi53 
01S3 

0353 

03 5i 

035. 

035l 


03,9 

0338 


0104 

oio3 

0303 


SIS 

0178 
0177 
0177 


oi53 
0.53 

0.53 

Ol53 

oi5i 


OI38 

0.37 
0.17 


oio4 
oio3 
oio3 
oid3 


0079 

0078 
0077 


oo54 
oo54 
oo53 
oo53 


0019 
0039 
0019 


0006 

0004 


49 


0337 

0336 
0336 

0335 


03^ 


0.76 
0176 

0175 


oi5i 
oi5i 
o.5o 
o:5o 


0.36 

0116 

oi»6 
01 35 

0.35 


ol^ 


0077 

0076 
0075 


oo53 

O053 

Oo53 

oo5i 
oo5l 


0018 

0017 


0004 
0004 
ooo3 


5i 

53 

53 

54 


55 
56 
57 
58 
5, 


0.50 

0350 

03 5o 

S3? 


0335 
0134 
0134 

0134 

0333 


0199 

if 


0,74 

0174 
0174 

0173 
0173 


El 

0.48 
01 48 


0,14 

0.14 
0.14 

o.i3 

OI33 


0099 

0098 


0075 

OD75 

0074 
0074 

0073 


oo5i 

0049 


0016 

ooiS 

ooaS 

O035 


i; 


56 

U 

59 




3=49' 


T50 


3=51' 


ysa- 


2=53 


3=54' 


2=55' 


2=56' 


2=57' 


2='58' 


2° 59' 


s. 



bvGoogle 































"^ 


M 


OP 


1° 


2' 


3° 


4" 


— 


a 


iN.UM. 


N. ro.. 


N.slnn 


N. CO). 


N.iioe. 


N. eoi. 


N. alDe 


N. COS. 


ti. line. 


N. COS. 






01745 


99985 


03490 


& 


05334 


99»63 


06776 


97756 


&" 






^5? 




0,774 


99984 


o35i9 
03548 


05363 


99861 




99754 


s 










Oi8o3 


999N 


99937 


05393 


99660 


07034 


99753 






3 


00087 




0,833 


99983 


03577 


99936 


05331 


9985a 


07063 


99750 


57 






4 


00116 




01863 


99983 


o36o6 


99935 


o535o 


99857 


07093 


99748 


56 






5 


00145 






99983 


o3635 


99934 


05379 
o54o8 


^55 




99746 


55 




3 
3 


e 

7 


00,75 




01930 


999B3 


03664 


99933 


99854 




W44 


54 
53 


4- 






tZt 


9998, 


"S3fo3 


99933 


05437 


^6^ 


^^ 


99743 


4 


8 


00533 




99980 


03733 


9993' 


05466 


99851 


99740 


53 




4 


9 


0O363 




oaoo7 


99980 


o375j 


99930 


05495 


99849 


07337 


99738 


5i 




5 




00391 




03036 


99979 


0378 ■ 


99939 


05534 


99847 


07366 


99736 


5o 




5 




O033O 




OJ065 


99979 
99978 


o38io 


99937 


05553 


99846 


07395 


99734 


17 




6 


TT 


00349 


99999 


°'°94 


o3839 


99936 


05583 


99844 


07334 


99731 


-f- 


"^53^ 






99977 


03868 


999)5 


o56ii 


99843 


^^353- 


99739 




14 




99999 


03l53 


99977 


03897 


99934 


o564o 


9984' 


07383 


99737 


46 




7 


i5 


00436 


99999 


03l8, 


99976 


03936 


99933 


05669 
05698 


» 


074 ri 


97735 


45 




8 


16 


00465 


99999 




V9976 


03955 


99933 




99733 


44 




8 




00495 


99999 


03340 


99975 


03984 


99931 


05737 


998K 


^S 


9973, 


43 




9 
9 


18 
'9 


oo5]4 




03369 


99974 


o4o,3 


999,9 


o5756 


99»34 


99719 


43 




00553 


99998 


03198 


99974 


04043 


999,8 


o5785 


99«33 




997,6 


4, 








00583 


99998 


03337 


99973 


04071 


999'7 


o58j4 


9,83, 


07556 


997 '4 










00611 


99998 


03356 


99973 


o4ioo 


999,6 


05844 


99859 


07585 


99713 


It 








oo64o 


99998 


03385 


99973 


04139 


99915 


05873 


998=7 


07614 


99710 






a3 


S 


99998 


o34i4 


9997' 


o4i59 
04,88 


99913 


oScos 


998=6 


07643 


9970S 


37 




-11 


34 


99998 


03443 


99970 


999" 


05931 


998,4 


07673 


99705 


36 


-f 


^ 




99997 




99969 


043,7 


99911 


05960 


998" 




997o3 


■35- 


i3 
.3 


a6 


O0756 
007B5 


99997 
99997 


03501 

0353o 


& 


04346 
04375 


999,0 
99909 


a 


998=, 
99819 


07730 


99701 


34 
33 




i4 


38 


00814 


99997 


03560 


99967 


o43o4 


99907 


06047 


99817 


33 




i4 


39 


00B44 


99996 


0358C 


99966 


04333 


99906 


06076 


9,8,5 


07817 


9,694 


3i 




i5 


3o 
3i 


00873 


99996 


03618 


99-^ 


04363 


99905 


o6,o5 


sSil 


07846 


9,69= 


3o 


-{- 


00903 


99996 


03647 


99965 


04391 


99904 


06134 


998,. 


07875 


„6«, 


i5 


3i 




99996 


03676 


99964 


04420 


99903 


o6i63 


,rf,o 


07904 


„«87 


3g 




i6 


33 




9999^ 


03705 


99963 


04445 
04476 


99901 




99808 


07933 


„685 






i6 


34 


a 


99995 


D3734 


99963 


^ 


06331 


91*« 


07963 


•bMs 


36 




'7 


35 


99995 




99963 


04507 


o635o 


99804 


07991 


99680 


35 




I? 
i8 


36 
37 


0,047 


99995 


03793 


99961 


04536 


99897 


06379 


,S»,3 


o8oao 




34 

73 


~ 




99994 


■^^8^ 


99960 


04565 


99896 


o63o8 


Sssr 


o8o7§ 




i8 


38 


01105 


9999^ 


03850 


99959 


04594 


99894 


06337 


99799 


99673 






'9 


39 


o,,34 


99994 


03908 


ISS 


04633 


99693 


o6366 


99792 
W7S5 


08107 


9967, 






'9 


40 


01,64 


99993 


04653 


99893 


06395 


o8,36 


,9668 










0,193 


99993 


03938 


99957 


04683 




06434 


W7,3 


o8i65 


99666 


19 




ao_ 


'43 




99993 


03^7 


W56 


047,1 


06453 


W7,' 


08,94 


99664 


,6 


-J- 


0,35. 


99991 


^^ 


99955 


04740 


99886 


06483 


^^ 


08333 


9966, 




44 


0,380 


99993 


o3o35 


99954 


04798 


99886 


o65ii 


oBa53 


,965, 


16 






45 


ol^ 


9999' 


o3o54 


99953 


?9885 


o654o 


99786 


08381 


99657 


i5 






46 


99991 


o3o83 


99953 


04837 


9^3 


06D69 
06598 


97784 


oB3io 


99654 


'4 




l3 




0,367 


9999' 


o3,,3 


99953 


04856 


99883 


9978' 


08339 
08368 


,9651 


i3 




a3 
l4 


48 
4? 


01396 


99990 


o3i4i 


99951 


04885 


9988, 


06637 


99780 


99649 


if 


-^ 


oi4i5 


^ 




99950 


o49'4 


99879 


06656 


99778 


■583^ 


95647 


34 


56 


0,454 


ss 


99949 


04943 


99878 


066S5 


99776 


08436 


99644 






35 


5i 


0.483 


99989 


99946 


^973 


99876 


067,4 


99774 


08455 


„64> 


t 




35 


5a 


oi5i3 




03357 


99947 




99675 


06743 


99773 


08484 


K63, 




i6 


53 


01543 


03386 


99946 


o5o3o 


99873 


06773 


99770 


o85i3 


99637 


7 




36 


54 


01571 


99988 


o33,6 


99945 


o5o59 


»873 


06S03 


99768 


08543 


W6M 


6 


-^ 


o,eoo 


99987 


03345 


99944 


o5o88 


99870 


o683, 


99766 


"SasTT 


,963. 


37 


56 


V^lt 


99987 


03374 


99943 


o5,,7 


99B69 


06860 


99764 


08600 


„Mo 


4 




38 


57 


99986 


o34o3 


99943 


o5i46 


99667 


06889 
06918 


99763 


08639 

08656 


996.7 


3 




38 


58 


0,687 


99986 


03433 


9994. 


o5i75 


99866 


99760 


996.5 






39 


59 


017,6 


99985 


o346. 


99940 


o53o5 


99B64 


06947 


99758 


08687 


„6.. 






i2- 


66 


01745 


99985 


03490 


99939 


05334 


99863 


06976 


99756 


08716 


996,9 


IT 


— 


N. COS 


N. sine. 


rj. co> 


N tiae 


N. COS. 


N. sine. 


N. col 


^.^ine. 


N. COS. 


N.Moe. 






89° 


88° 


8T 


86° 


esp 




_ 





TABLE XXIV. ["^'^ 




or Nataral Sines. 


as 




s. 


_? 


7= 


8» 


9» 




4 


M 


N.riM. 


N. CO,. 


N- line. 


N. CO.. 


N.iine 


». c«. 


N. liDC 


N. co<. 


N. <i,». 


N. CM- 


08716 


99619 


'10453 


99453 




99355 


"^3^ 


99037 


■ 5643 


98769 


60 








08745 


996'7 


10482 


99445 
99446 


■ 3316 


99251 


.3946 


99033 


,5671 


987d4 


s 








08774 


996-4 


.(i5.i 


.3345 


99=48 


■ 3975 


990,0 
99015 


.5701 


5*^ 






3 


08803 


996.3 


,o5do 


99443 


.3274 


99'44 


.4004 


1 5730 


98755 


57 






4 


o883! 


99609 


10569 


99440 


ii3oi 


99140 


i4o33 


990.1 


.5758 


9875, 


56 






5 


08860 


59607 


1059? 


99437 


ii33l 


99137 


i4o6i 


99006 


.5787 


98746 


55 




3 

3 


6 

7 




9960J 


10626 


99434 


ii36o 


99^33 


14090 


99001 


,58.6 


9874. 


54 
53 


-f 


■^s^ 


99601 


10655 


^^ 


;:S 


99i3o 


\u 


98998 


15845 


98737 


4 


8 


06^7 


99594 


ro684 


99438 


99336 


98994 


■l?z^ 


^^l 


5i 




4 
5 


9 


08976 

09005 


10741 


99434 
99431 


13447 
11476 


99331 
99319 
992,5 

992.1 


\%v. 


^ 


;5: 


98728 
98723 


Si 

5o 




5 

6 

-6 


7T 


09034 
09063 


■» 


1077 1 
loHoo 


9^.5 


.3504 
13533 


,4334 

14363 


Zi 


\^ 


98718 
987.4 




4 


09091 


«i»ii 


1085a 
.08S7 


994.3 


.2562 


99208 


.4392 


^^ 




98709 




■4 

■ 5 


°9|^ 


99M3 
99580 


%% 


.359. 

13630 


99304 
99200 


14330 
14349 


& 


16046 
16074 


98704 


46 

45 




8 


16 


09170 

09308 
09337 


99578 


10916 


5^03 


13706 


99'W 


1437B 


98961 


l6.o3 


98695 


A^ 




B 
9 


'9 


»5,5 
9,57. 


10945 
10973 


9939? 
99396 


99193 
99'B9 


,4407 
14436 




.6,33 
16160 


s^ 


43 

43 


— 


09166 


99570 




99393 




99166 


U46j 


9«948 


.6.89 
163.8 


-,8681 


4. 




10 


09395 


99M7 


i.o3. 


gS 


.3764 


99.82 


14493 


98944 


98676 


40 








09334 


995fi4 


iir6o 


■3793 


99' 78 


.4522 


98,40 


,6246 


96671 


il 








09353 


»56. 


;;S 


99363 


13833 


99.75 


i455i 


96936 


,6275 


96667 






i3 


o93fi3 


Si 


99380 


i385i 


99'7i 


i458o 


96931 


i63o4 


«fff" 


37 




TT 


M 
^ 


09^40 


11147 


??i77 


.a8Bo 


99.67 


,4608 


,8937 


16333 


96657 


36 
15" 


-^ 


9955F 


11176 


99374 


■3908 


99.63 


14637 


,8,33 


.636, 


98653 


i3 


16 


09469 
09498 


99S5, 


.I205 


99370 


1,^-j 


99,60 


.4666 


96919 




98648 


34 




i3 




^548 


11334 


99367 


.ijtt 


99.56 


14695 


,89,4 


16419 


9|643 


33 




i4 


j8 


o?5i7 


99545 


11363 


99364 


.3?0 


99,53 


.4733 


98910 


■ 6447 




3i 




>4 


59 


09556 


9,541 


11391 


99360 


.3o34 


99-48 


,4753 


98906 


.6476 


,8633 


3. 




i5 
15- 


3S 


09585 


S540 


m3qo 


99357 


i3o53 


99-44 


.4781 


,8,03 


,65o5 


98639 


3o 


-^ 


09614 


99537 


11345 


9,354 


i3o8. 


99141 


.48.0 


96897 


■16533 


9I634 


i5 


3i 


09643 


99534 


..37S 


99351 


i3..o 


99137 


14838 


,888, 


,656i 


98619 




i6 


33 


09671 


99531 


ii4o7 


99347 


WM 


99,33 


.4867 


■659, 


9M14 


'I 




i6 


34 


09700 


995>» 


11436 


»344 


99139 


.4896 


,8884 


16630 


'S?^ 


16 




'7 


35 


si;s 


995^6 


1.465 


9,341 


'3i97 


99"' 


,4935 


96880 


.6648 


96604 


i5 




Tr 


36 


S5.3 


1.494 


S337 


13336 


99111 


14954 


,8876 


.6677 


98600 


34 

73- 


-^ 


09787 


99530 


11533 


,9334 


13254 


99. ,8 


.4982 


W^ 


.6706 


& 


iS 


38 


09816 


99517 


11552 


9,331 


1 3283 


99114 


.5o.i 


98867 


,6734 


S 






'9 


39 


09845 


99514 


.t58o 


593-7 


i33i3 


99.10 


i5o4o 


98863 


.6763 






'9 


4^ 


09874 


995" 


i;a 


»3"4 


i334i 


99106 


.5069 


98858 


16793 


ff; 








41 


09903 


„5o8 


9,330 


.3370 


99103 


.5097 


98854 


16820 


»!f'' 


'i 




.^ 


4a 
43 


°9933 


9I506 


1 1667 


S3i7 


13399 


99098 


i5i36 


96849 


.6849 


98570 


.8 


-j- 


09961 


995o3 


1 1696 


»>i4 


■ 3427 


99094 


,5.55 


98845 


16878" 


98565 




44 


09990 


99500 


..7i5 


99310 


.3456 




.5.84 


9884. 


16906 


96561 


,6 






45 


Too48 


99497 


.1754 


99307 


13485 


,53.3 


98836 


.6935 


t)'? 


i5 






46 


99494 


1.783 


9^3 


.35i4 




1 534, 


98831 


.6964 


»SHi 


'i 




33 


47 


10077 


» 


..813 


99300 


13543 


99079 
99075 


.5370 




16992 


96546 


,3 




a3 


48 
49 


10106 


m84o 


W397 


13573 


,5399 


98833 




9854. 


-H- 


-f 


10135 


99485 


;;s? 


»393 


i36oo 


99071 


,5337 


08^ 


I7o5o 


•s^ 


ii 


5o 


10164 


99482 


•^^ 


;i^ 


99067 


,5356 


988.4 


,7078 


'!?i 






35 


5i 


10192 


99*79 


11937 


99063 


15385 


^ 




98536 


t 




35 


53 




99476 


,:,K 


99383 


i3687 


99059 


i54i4 


.7.36 


965.1 




a6 


53 


loiSo 


99473 


,i5i5 


99179 
99'76 


.37.6 


9905? 


i544a 


98800 


,7164 


985,6 






36 


54 
-55- 


10279 


99470 


nS4 


13744 


Ml 


■ 5471 


98796 


17.93 


9851 1 


6 




1^358- 


99467 


I3043 


9937 a 


13773 


99^7 


755^ 


^8^ 


.7333 


98506 


5 




37 


56 


io337 


5^64 




9916? 


i38o3 


99043 


.5519 


98787 


,7350 


9850, 


4 




38 


57 


.0366 


9946. 




i383i 


'& 


15557 


98783 


17179 
17306 


98496 


3 




28 


58 


10395 


99458 


w:^ 


99363 


i386o 


i5586 


98778 


t% 






39 


59 


io4a4 


99455 


99158 


.3889 


9903 1 


,56.5 


98773 


17336 






i9 


66 


10453 


99453 


11187 


55355 


r^-, 


99037 


.5643 


98769 


,7365 


98481 


M 


- 


N. eoj 


N. t\at. 


N. C(H 


N.a[ne 


N. CM 


N.sbe. 


H. eos- 


N. sine. 


N. COS 


N. sine. 


84' 


83° 


W 


8P 


80" 



































28 


M 


10° 


IP 


12= 


13» 


14" 


— 


jar 

6 


N.silB 


N. cos 


N.s[iie 


N. ros 


N. .iiw 


N. <^oi 


N.<lM-iN. cm 


N.siue 


N. cot 


7^365" 


9S481 


1908. 


98163 


30791 


97815 


11495 


97437 


34.91 


9703o 


67" 


6 






■7393 


98476 


;p 


98.57 


10820 


^^ 


Ii5i3 


9743o 


l4330 


97033 


u 


6 






I74J3 


98471 


98>52 


30848 


11552 


97424 


14249 


97015 


6 




3 


1745. 


98466 


1 9 167 


98.46 


20877 


97797 


3i58o 


974.7 


14177 


97008 


57 


6 




4 


17479 


9S46. 


.9.95 


98140 


30905 


SSi 


21608 


97-111 


i43o5 


97001 


56 


6 




5 


.7506 


98455 


1 9214 


98135 


20933 


32637 


97404 


34333 


a 


55 


6 


3 
3 


6 

7 


17537 


98450 


.9252 


58.29 


10961 


97778 


22665 


97398 


14363 


54 


5 


77565 


98445 


19281 


98124 


20990 


97772 


33693 


9^?^^ 


34390 


969B0 


53 


— 


4 


8 


.7594 


98440 


\& 


98118 


31019 


97766 




2441B 


96973 


53 


5 


4 


9 


17613 


98435 


981,2 


J 1047 


97700 


3 3?5^ 


97378 


34446 


96966 


5i 


5 


5 




1765. 


98430 


■ 9366 


98,07 


11076 


97754 


23778 


97371 


34474 


96959 


5o 


5 


5 




,7680 


98425 


19395 


^101 


llKuj 


97748 


32807 


97365 


245o3 


9695i 


47 


5 


6 
6 


7T 


17708 


98420 


19423 


5^096 


2.132 


97742 


22835 


97358 


1453. 


^5 


5 


77^ 


98414 


19452 


a 


"31161 


97735 


11863 


9735. 


24559 


96937 


7 


i4 


17766 


98409 


,948. 


::;;? 


97719 
9773S 


22893 


97345 


1458? 


^ 


46 


5 


7 


i5 


17794 


98404 


\& 


» 


13920 


97338 


146.5 


96973 


45 


5 




16 


17823 


98399 


21246 


97717 


12948 


97331 


34644 


96916 


44 


4 


e 


'7 


.7851 




19566 


98067 


11275 


97711 


"977 


973i5 


34671 


96909 


43 


4 


8 

y 


18 
■9 


17880 


,,5,5 


98061 


2i3o3 


97705 


33oo5 


973.8 


34700 




41 
4i 


4 
4 


17909 


"p3sr 


.96»3 


9S056 


ii33i 


97698 


23o33 


^77 


24738 


S 


9 




■7937 


98378 


,,65, 


9B050 


ii36o 


& 


33o6i 


973o4 


24756 


40 


4 






.7966 


98373 


19680 


98044 


2.388 


13090 


97398 


347B4 


96880 


S 


4 






17995 


98368 


19709 


98039 


31417 


97680 


13..S 


97291 
97384 


i48i3 


96873 


4 




i3 


.8553 


98363 


mii 


Soii 


21445 


97673 


13.46 


34841 


96866 


37 


4 


77 


»4 


i8o52 


98357 




^37 


31474 


97667 


33.75 


97278 


24869 


96858 


36 
15- 


4 
4 


18081 


98352 


19794 


9802I 


31502 


9766. 




97371 


34897 


■^6857 




»6 


.8109 
18.3a 


98347 


,JiS 


98016 


2i53o 


976S5 


33i3, 


97264 


14915 


56844 


34 


3 


.3 




9834. 


1985, 




2,559 


9764s 


23260 


97257 


34954 


96837 


33 


3 


.3 


a8 


i8,66 


98336 


i9l«„ 


98004 


1,587 


97643 




972 51 


349S2 


96829 


3i 


3 


i4 


ay 


18195 


98331 


19908 


97998 


11616 


97636 


233:6 


97144 


iSoio 


96822 


3i 


3 


i4 

i4 


35 
17 


18224 


98325 


■»37 


97991 


21644 


97630 


13345 


97337 


35o38 


^.5 


3o 

2? 


3 
"T 


"TSsT 




19965 


97987 


176^ 


97033 


=33,3 


97i3o 


25066 


96807 


I5 


3j 


18281 


963i5 


■9994 


97981 




97617 


23401 


97333 


35094 


5e8oo 


d 


3 


i5 
i6 


33 
34 


isa 


983.0 
983o4 


2^5? 


97975 


ii 


97611 
97604 


33429 
2345S 


97117 
97310 


15X 
25.5. 


$i& 


36 


3 
3 


l6 


35 


18367 


98399 


3; 


11786 


9759B 


33486 


97103 


15.79 


96778 


25 


3 


17 


36 
37 


(8395 


98J94 


97958 


3.8.4 


97591 


235i4 


9^*9^ 




96771 


34 

23 




784M 


98288 




97953 


1.643 


97585 


33543 


97189 


75735" 


96764 


t6 


38 


18452 


98283 


20165 


97945 


1.871 


^^?? 


23571 


97183 


25363 


96756 






18 


39 


i848i 


98277 


20.93 


97940 


l]^ 


13599 


97176 


2529, 


96749 






'9 


40 


S 


9a37> 




97934 


97566 


23627 


97169 


253io 


96743 






'9 


4i 


98267 


20250 


97938 


2,556 


97560 


13656 


97161 


25348 


9&734 


1 






42 
43- 


185&7 


9626^ 


20J79 


97922 


1.985 


97553 


136B4 


97.55 


25376 


967^7 


-|- 


7850 


98256 




97916 


22013 


97547 




97-48 


25404 


967.9 




44 


18624 


S8250 


20336 


97910 


3204l 


9754. 


33740 


97.41 


25433 


?6713 


16 






45 


i865j 


98J45 


2o364 






97534 


23769 


97134 


15460 


96705 


i5 






46 


18681 


98240 


30393 


22098 


97528 


23797 


97137 


35488 


96697 


i4 






47 


18710 


98234 


20421 


32126 


97531 


33835 


97120 


i55i6 


&: 


i3 




^ 


48 
1^- 


18738 


98229 


3o45o 


11.55 


97515 


13853 


^..3 


15545 


77 


-^ 


"78^ 


9S223 


20478 


97881 


33.83 


97508 


73887 


97106 


35573 


96675 


23 


5o 


'^Z'^ 


98218 




97875 




97501 


=39,0 


97100 


35601 


96667 






»4 


5i 


18824 


983.2 


20535 


& 


33l4o 


97496 


3393B 


^ 


25629 


96660 


9 




>4 


52 


i885i 


98207 


30563 


22268 


23966 


25657 


96653 


6 




i5 


53 




98201 


20592 


9785, 


31197 


33995 


97079- 


25685 


96645 






.5 

36 


54 
15- 


18910 


98.96 


30630 


9,85, 


*2325 


97476 


24023 


97073 


35713 


9663s 


6 

-5- 


J^ 


18938 


&. 


20649 


97845 


=1353 


97470 


34o5. 


97065 


15741 


96630 


26 


56 


18967 


20677 


& 


22381 


97463 


34108 


97o58 


11$ 


96623 


4 






57 


.8995 


98179 




11410 


97457 


9705 1 


966.5 


3 




27 


58 


.90=4 


98174 


20734 


97837 


21438 


97450 


14,36 


97044 


358i6 


9660B 






38 


59 


■ 9052 


98168 


20763 


97821 


13467 


97444 


14 ,64 


97037 


25854 


g^K. 






28 


60 


i9e!l 


98163 


^"^g* 


97815 


22495 


97437 


24192 


97o3o 


35883 


96593 


~M 


— 


>i. eoj. 


N. sine. 


N. fos. 


N.sine. 


N, COS. 


\. sine. 


N. CQS. 


\.iine. 


N. COS. 


t.ime. 





























:!,q,i,i.:db,GoogIe 



27 


M 


15= 


ie» 


17= 


18- 


19» 


— 


9 


K. aiiH!. 


N. •-«. 


N.><iu> 


N. c«. 


N.«» 


N. eoi. 




N. CM. 


N.lilK 


«.™. 


i588] 


& 


1?564 


96136 


39337 


9563o 


30903 


95106 


33557 


9455a 


■& 


9 






359CO 


37593 


9611S 


39565 


95633 


30959 


& 


35584 


94543 


§ 


9 






35938 


96578 


37630 


96, .o 


39593 


956i3 


30957 


35613 


94533 


9 




3 


35^66 


96570 


37648 


96103 


39331 


956o5 


30985 


95079 


33639 


94553 


57 


I 




4 


35994 


96563 


37676 


& 


59348 


m 


3l013 


95070 


33667 


945:4 


56 




5 


36^ 


96555 


37704 


39376 


3io4o 


95061 


35694 


945D4 


55 


8 


3 
-3 


6 


»6o5o 


96547 


3773: 


96078 


55^04 


95579 


3io68 


95o55 


35733 


94495 


54 
53 


-r 




36079 


96540 


'^^^ 


96070 


3943a 


95571 


31095 


95043 


33749 


94485 


4 


8 




96533 


3778? 


96065 


39460 


95563 


31133 


95o33 


33777 


94476 


Sa 


8 


4 


9 


a6i35 


96554 


37815 


96054 


3^87 


95554 


3ii5[ 


95034 


33&04 


94466 


5: 




5 




361 63 


965; 7 


37843 


96046 


59515 


95545 


31178 


9501 5 


33833 


94457 


5o 


8 


5 




36 [91 


5650^ 


37871 


96037 


39543 


95536 


3i5o6 


95006 


35859 


94447 


2 


7 


5 

-6" 


"if 


.6.% 


565oi 


'7B99 


96039 


i?^ 


95538 


3 1333 


94997 


33887 


94438 


~ 


36347 


&^ 


37937 


g6o3. 


l'^ 


■^557^ 


'3 1361 


94988 


339.4 




47 


6 


■4 


36375 


37;55 


96013 


955, r 


i;is 


94979 


31943 


94418 


46 


7 




i5 


]63o3 


96479 


37^3 


96005 


39654 


95503 


94970 


33969 


94409 


45 


7 


I 


i6 

'7 


s633i 
36350 


?647i; 
96463 


385ll 

38039 


a 


39683 

39710 


gl? 


3i344 
31373 


9496. 
94953 


3»997 
33o54 


94399 


44 
43 


6 


S 


i8 


36387 


96456 


38067 


,5,8, 


39737 


95476 


3.399 


94943 


33o5i 


43 


6 


i64i5 


96448 


38095 


9^» 


1^^ 


95467 


31437 


94933 


iSl 


,4370 


4i 


6 






36443 


96440 


38153 


,!*( 


39793 


§5459 


3i454 


94934 


»136, 


40 


6 






3647 i 


96433 


3Si5o 


,iix 


398ri 


95455 


3i483 


94^5 


11'^ 


»|35, 


i 


6 






365oo 


96435 


38178 


|S^8 


1$^ 


95441 


3i5io 




33 161 


»(34. 


6 




i3 


36538 


S64i7 


3B306 


,5?io 


95433 


3 1 537 




33189 
33316 


<M333 


37 


6 


'± 


15" 


36556 


^,0 


58534 


l^, 


m^ 


95454 


3,565 


94888 


«3.. 


36 


5 


36584 


96403 


5Bj63 


,5,13 


.„3, 


95415 


31593 


94878 


33344 


»I3,3 


35 


5 




i6 


36613 


g63Q4 
95379 


38590 


955.5 


■geo 


95407 


3 1650 


94869 


33571 


,4303 


34 


5 


i3 


11 


36640 
36668 


58318 
38346 


?ii? 


'& 


$^ 


3.648 
31675 


94860 


33398 
333i6 


&. 


33 
3i 


5 

5 


i3 




36696 


9637T 


38374 


?ii; 


3«i43 


95380 


3.703 


94843 


33353 


94574 


3i 


5 


i4 
i4 


3? 
IT 


36;i4 


S6363 


58403 


30071 


95373 


3.730 


94833 


33381 


94364 


3o 

3 


5 
4 


36753 


06355 


3B439 


95874 


30098 


95363 


31758 


94833 


33408 


?l554 


i4 


3i 


S6780 


96347 


5B457 
3848^ 


95865 


3ou6 


95354 


317B6 


5^8 14 


33436 


94345 


4 


i5 


33 


36808 


96340 


95857 


30.54 


95345 


3.8i3 


94805 


33463 


94535 


37 


4 


iS 


34 


26836 


96333 


585i3 


95849 


3o,83 


95337 


3i84< 


& 


33490 


94335 


36 


4 


i6 


35 


36864 


96334 


38541 


5584T 


3oao9 


95338 


3i868 


335i8 


945.5 


35 


4 


'7 


36 

37 


36B93 


^3.6 


5B569 


55833 


3o337 


95319 


31896 


94777 


33545 


94306 


34 

33 


4 
3 


36930 


963oB 


a 


95834 


30365 


^531^ 


31933 


94768 


33573 


94196 


»7 


38 


36948 


963o[ 


95816 




95301 


3.95. 


94758 


336oo 




3 


iB 


39 


36976 


$^l 


38653 


95807 


3o330 


$x 


llt^ 


<ri749 


l^iJ 


94176 




3 


■B 


46 


3;s<;4 


38680 


95799 


3o348 


94740 


33655 


94.67 




3 


iB 


4i 




?6577 


38708 


g?; 


30376 


95375 


35o34 


?rf73o 


33683 


94:57 


1 


3 


'9 


4i 
43 




96369 


38736 


3o4o3 


95366 


33061 


94751 


33710 


94.47 


3 
T 


T^ 


96561 


38764 


95774 


3^437 


95357 


a 


947-3 


^^Z^^ 


94:37 




44 


37T16 


96353 


38793 


95766 


3o459 
3o486 


95348 




33764 


94.37 


16 






45 


37144 


96546 


3885D 


95757 


95540 


35144 


^6^4 


33793 


94: 18 


i5 






46 


37173 


96338 


38847 


95749 


3o5.4 


9533. 




3384^ 
33874 


94.08 


14 




If 


47 

48 
49 


37300 
37358 


o633o 
96553 


38875 
38903 


95740 
95735 


3o543 
3o57o 


95355 

95313 


35199 
33337 


n^i 


pi 


i3 


~r 


37355 


9«3.4 


3893. 


9^734 


"EW 


95304 


"3ii34 


^56 


33901 


94078 


a3 


5i 


37384 
3731 3 


96306 
96198 


39015 


S715 
95707 


3o65^ 
3o653 


& 


33383 
35309 


94646 
94637 


lllU 


94068 
94o58 


1 


' 


53 


53 


37340 


gx 


95698 


3o68o 


,5.-!7 


33337 


94637 


33983 


94049 




34 


53 


37368 


39043 




30706 


95]68 


35364 


94618 


34011 


94039 






34 

i5 


54 


3?396 


96174 


39070 


30736 


,5,5, 


33393 


94609 


34o38 


94039 


6 


-^ 


IT 


374=4 


96166 


1^ 




30763 


,5,5o 


33419 


94S99 


"34^65 


94019 


35 


56 


37453 


961 58 


55^6 


^5664 


30791 


,5,4. 


33447 


^^ 


34093 


94009 


i 




i6 


5? 


37480 


96150 


39154 


95656 


30819 
3o846 


95,33 


33474 


34.50 


^ 


3 




36 


5S 




96143 


59183 


95647 


?5,.4 


35501 


9457. 


34.47 






37 


59 


3?536 


96134 


39309 


^9 


30874 


,5„5 


35539 


9456. 


34175 


93919 






17 


^ 


37564 


96136 


39^3? 


95636 


30903 


,5,06 


33557 


94553 


3430a 


935*9 


"m" 


■^ 


N. CM 


N.sina 




N.une. 


N. cos 


N..inB. 


N. ecH 


N.uue- 


N. <™ 


N.auw. 































:!,q,i,i.:db,GoogIe 



37 


IT 


90" 


ai" 


23° 


93- 


S4» 


&■ 


ST 


N.d» 


N. KM. 


N.liH 


N.«.. 


N.liH 


N. CM. 


K. lbs 


N. CD*. 


N.iiue 


N. c«. 






34^a 


93969 


35837 


93358 


3^46r 


9=718 


39073 


93o5o 


4^6^ 


9.355 






34339 


9J959 


35864 


93348 


37488 


93707 


39.00 


?a 


40700 


9.343 


^ 








34=57 


93949 


3589, 


93337 


375.5 


l^ 


3?. 37 


40737 


9i33i 








34a84 


93939 


359.8 


53337 


37543 


3$. 53 




40753 


913,9 


57 








343i. 


93939 


35^45 


933.6 


3?g? 




39,80 




40780 


91307 


56 








34339 
34366 


939.9 


35973 


93306 


93664 


39307 


» 


40806 


1;^ 


55 




3 

-3 

A 




9*909 


36goo 


P395 


37633 


93653 


39334 


4o833 


54 
"53" 
5i 


^ 




34393 
34431 


a 


^54 


"53?er 
93374 


3?^ 


^'. 


39387 


91971 
9,950 
9,946 


1S8&; 

40886 


91373 
9,360 


4 




34448 


93879 


36o8, 


93364 


37703 


93630 


393.4 


409.3 




5i 


9 


5 




34475 


93869 


36io8 


93353 


37730 


''t2 


3934. 


9.930 


& 


9.336 


5o 


9 


5 




345o3 


9|^9 


36,35 


93343 






39367 


91935 


9,334 


it 

IT 


9 


5 




34530 




36iG3 


93333 


3??84 


935B7 


39394 


91914 


40993 


9.3,3 


9 

t 


6 




I4557 




36190 


93333 


37811 


93576 


3943, 


91903 

9.691 


41019 




6 




34584 


93839 


363.7 


933,, 


37838 


V3565 


3^8 


4io45 


91188 


46 


7 




346n 


93819 


36344 


93301 




93554 


39474 


i;si 


4.073 


91176 


45 


8 






¥^ 


93809 


3637, 


gx 


37893 


93543 


3^0. 


4.098 


91,64 


44 


8 


8 




t^ 


35398 


3^? 


93533 


39538 


9.356 


4.135 


91153 


43 


8 


8 
9 


~ 


3469J 


363?5 


93.69 


9353. 


39555 


9.845 


4.. 5. 




41 


8 

-T 


3473. 


93779 


3635? 


93.37 


37973 


935.0 


1^587 


9-833 


4.178 


91,38 


9 
9 




3474B 
34775 


,3,69 


36379 

364a6 


is 


11% 


3960B 
39635 


'Ib" 


4i3o4 

4,33, 


9;;^ 


4o 

it 


7 






348o3 


36434 


P.,7 


38o53 


9'477 


3^, 


9'799 
91787 


4.357 


9.093 
91060 








3483o 


93733 


3646. 


^..6 


38080 


93466 


39M8 


41384 


37 




^ 


■^ 


34857 


93738 


36488 


93.06 


38107 


93455 


39715 


9.775 


4.3IO 


9.068 


36 
35- 


-f 


34884 


937.8 


365i5' 


S" 


38734- 


93444 


3974. 


91764 


4,337 


91056 






f" 


93708 


36543 


38.6. 


93433 




9.753 


4,363 


91044 


34 




i3 






IS 


36569 
3659? 


93074 
93063 


38,88 
38315 


93431 
934.0 


li 


9174, 
9,739 
9.718 


4.390 
4>4i6 


9.033 

9.030 


33 

33 


6 
6 


i3 


19 




93677 


36633 


93o53 


3834i 


& 


39S48 


4i443 


91008 


3i 


6 


14 
i4 


36 
3i 


35oai 




36650 


93043 


38368 


3^875 


9.706 


4.469 


90996 


3o 


6 


15348 




36677 


93o3i 


38^ 


93377 




91683 


41496 


90984 


'^ 


3a 


35075 


93647 


38704 


;303o 


38333 


93366 


3^38 


4.533 


90971 


5 


i5 


33 


35101 


93637 


3673. 


930.0 


llin 


93355 


39955 


9.671 


4.57? 


90960 


>7 


5 


i5 


34 


35t3o 


93636 


36758 


P^ 


93343 


39^3 


91660 


90948 


36 


5 


.6 


35 


35t57 


93616 


36785 


384o3 


93333 


40608 


9,648 


4.60a 


90936 




S 


i6 
<7 


36 


35.84 


93606 


368.3 


9'?^8 


38430 


93331 


4oo35 


9.636 


41638 


9^ 


11 


4 

4 


37 




5iig 


36839 


95967 


38456 


933.0 


ISSeT 


9.535 


4T6H 




"7 


38 


35^6? 


3686? 


93^ 


38483 


93309 
93367 


40088 


916.3 






4 


i8 


39 


93575 


36894 


93945 


38510 


4oi.5 




4.707 




4 


i8 


40 


35193 


93565 


369^ 


;3^5 


38537 


93376 


4oi4i 


5.590 


4.734 


90875 




4 


i8 


41 


353ao 


93555 


36,48 


95914 


38564 


93365 


40168 


91578 


4.760 


90863 




3 


JL2. 

'9 


4a 

43 


35347 


93544 


36975 


939.3 


3859' 


93354 


40.95 


91566 


4.787 


9085, 


4 


3 


1^3^ 


93534 




EE 




93343 


4033. 


9,555 


4.8.3 


& 




-J^ 


35403 


93534 




38644 


9333. 


40348 


9,543 


4.840 




3 




45 


35439 
35456 


935.4 


37056 


3867. 


93330 


40375 


9,53. 


4.866 


908.4 




3 




46 


935o3 


37083 


93870 


38698 


93309 


4o3o. 


& 


4.893 


90803 




3 




47 


35484 


^34^ 


37.. 


93859 


38735 


4o338 


41919 
4.945 


90790 






21 


48 
49 


35511 
35538 


37.37 
37164 


93849 
93838 


38753 


4o355 


9149S 


90778 


-if 


4 


3877S 




4638? 


9.484 


4.973 


90766 


i3 


5o 


35565 


93463 


3719. 


93837 


388o5 


93.64 


4o4o8 


9.473 


4,998 


90753 






i3 


5i 


35593 


93453 


37318 


93816 


38833 


93153 


40434 


9,461 


43SM 


9074. 


2 




13 


53 


356t9 


9344. 


37345 


93805 


38850 
33866 


93.4. 


4o46, 


91449 


43o5. 


90739 




s4 


53 


35647 


93431 


37373 


^^ 




4o488 


91437 


41077 


907.7 


7 




a4 
j5 


54 
55 
56 


35674 


93430 


37399 


389.3 


931.9 


4o5.4 


91435 


43io4 


90704 


6 




35738 


934.0 
93400 


37336 
37353 


,3773 
93763 


^ 


93,07 


45547 
4o567 


91414 
9i4o3 


4^736 
43,56 


^ 


^ 


J 


i6 


^I 


35755 


93389 


37380 


9375. 


38993 


40594 


91390 


43183 


90668 






i6 


58 


3578- 


'9^^ 


37407 


93740 




93073 


4063. 


91378 


i3 


90655 








59 


35B10 


37434 


93739 
937.fi 


3^6 


9J063 


40647 


91366 


90643 






»7 


60 


35837 


93358 


3746. 


39073 


93o5o 


40674 


91355 


4"83 


9o63i 


_£. 


<* 





" 


















^ 










26 


M 


25? 


36" 


27° 


28° 


29° 


- 


14 


N.wne 


N. CO.. 


N-'ine 


N. c« 


N.flH 


N. CO.. 


N. ame 


.V. eoi. 


N.iine 


N. rM. 


4»j6j 


9063. 


l383f 


8^8?^ 


fSi 


89101 


46947 


88395 
883gi 


48487 


87463 


"eT 






43388 


9061S 


43663 


8?867 


89087 


46973 


4B5o6 


87448 


a 








4331 5 


90606 


4391? 


89S54 


4545. 


89074 


46999 


88=67 


48533 


87434 






3 


43341 


■&, 


89841 


45477 


89061 


47034 


88=54 


48557 


fc430 


57 






4 


43367 


43^43 


8^38 


455o3 


89048 


47o5o 


88=4" 


48583 


87406 


56 






5 


43394 


90569 


43968 


89816 


45539 


89035 


47076 


883=6 


48608 


8739. 


55 




4 


6 

7 


43430 
43446 


90545 


S 


89803 
H9790 


4M54 


8903^ 


47101 


88=13 


48634 


87377 


54 


-fr 


45580 




47137" 


88.99 
88. gS 


48659 


87363 




8 


43473 


90533 


44o46 


8$7?7 


456o6 


47153 


48684 


8734? 
87335 


53 






9 


j:s 




44073 


B9764 


45633 


47178 


88173 


48710 


5i 








90507 


44098 


89753 


45658 


88968 


47304 


881 58 


48735 


873=1 


5o 








4=553 


90495 


44134 


89739 


45684 


68955 


47339 


88.44 


fAl 


87306 


t 

47 




5 


71 


43578 


904H3 


441 5 1 


89736 


457.0 


^8^ 


88i3o 


48786 


87393 


-^ 


4'6ci4 


90470 


44177 


V^ 


4M6 


H89J8 


47=81 


B8117 


488.1 


B7378 


6 


14 


43631 


90458 


44303 


89700 


45763 


889.5 


47306 


88103 


48837 


87364 


46 




7 


.5 


4j657 


90446 


4433? 
44355 


8>7 


45787 


a 


47333 


88089 
88075 


4886= 


87=50 


45 




7 


16 


43683 


90433 


89674 


458i3 


47358 


48888 


87=35 


44 








4J7f>9 
43736 


90431 


44381 


89663 


45839 
45865 


88875 


47383 


8806= 


489.3 


87=3. 


43 




-r 


18 


90408 


44307 


89649 


8886= 


i7409 


68048 


48938 


87307 


43 
4i 


_i£. 


4^^ 


^ 


44333 


69636 


4589, 


88348 


47434 


88034 


48964 


87.93 






437B8 


44359 
44335 


8^633 


459T7 


88835 


47460 


88030 


48989 


87.78 


40 


9 


9 




43815 




aje.o 


45^3 




47486 


88006 


49014 


87164 


3? 


9 






43B41 


m358 


444m 


•&. 


45968 


88808 


475.1 


87993 


49040 


87150 


9 




33 


43867 


90W6 


44437 


45994 


K 


47537 




49065 


87136 


ll 


I 

"8" 


17 




43894 


90334 


44464 


8957. 


46030 


4756= 




49090 


87.31 


36 
35 


439=0 


-^s^ 


44490 


89558 


46o46 


88768 


1^588" 




49116 


^'"Z 




>6 


43946 




44516 


89545 


46073 


88755 


47614 


87937 


49.4. 


87093 


34 


8 






43973 


^3^ 


44543 


39533 


46097 


88741 


'^l 


879=3 


49' 66 


!^z? 


33 


8 




a8 


^3^ 


44568 


S|'^ 


46i33 


88738 


S 


49 .9" 


87064 


33 


7 


i3 


39 


90371 


44594 


46.49 
46.75 


88715 


47690 


49=17 


87050 


3i 


7 


l3 
i3 


36 


43o5. 


90359 


44630 




88701 


477.6 


49343 


B7036 


3o 
5§ 


~ 


3i 


43077 


90=46 


44646 




46301 


886H8 


47741 


87868 


1^ 


-8^3^- 


i4 


3j 


43io4 


90333 


44673 


89467 


463 36 


88674 


47767 


87854 


49393 


87007 


7 




33 


43i3o 


90331 


44698 


89454 


46=53 


8866. 


47793 


87840 


45^.8 


Sfwl 


^I 


6 


i5 


34 


43i56 




44734 




46378 


88647 


47818 


87836 


49344 


86978 


36 


6 


i5 


35 


43183 


iS 


4475o 


89438 


463o4 


88634 


47844 


87B13 


49369 


86964 


35 


6 


i6 
i6 


36 
17 


43309 


44776 


8^.5 


4633o 


88630 


47869 


«2M 


49394 


B6949 


■^ 


6 

-5" 


43335 


90171 


44803 


8940= 


46355 


88607 


47895 


87784 


49419 
49445 


86935 


i6 


38 


43361 


5o.58 




89389 


46381 


SK 


479^0 








5 


>7 


39 


43387 


90.46 


44854 


89376 


46407 


47946 


8??56 


49470 


86906 




5 




42 


4331 3 


90133 


44880 


89363 


46433 


88566 


47971 


87743 


49495 








41 


43340 


90I30 


44906 


89350 


46458 


88553 


47997 


K:? 


49531 


86878 


1 




i8 


4a 
43" 


43366 


90108 


44933 


89337 


46484 


88539 


48033 


49546 


86863 


4 


43393 


90095 

90063 


44958 


89334 


-m^ 


885=6 


48048 


8?^ 


49571 


86849 


'9 


M 


434?B 


44984 


853, 1 


46536 


885. 1 


48073 


87687 


49596 


86834 


16 






45 


43445 


90070 


450.0 


Zf. 


46561 


•» 


48099 


87673 


49633 


868=0 


.5 






46 


4347. 


90057 


45o36 


46587 


48.34 


8764? 


49647 


86805 


i4 






47 


43497 


90045 


45o63 


89373 


466.3 


8847= 


48i5o 


4967= 


86791 


i3 




TT 


48 
49 


43533 


$0^3 


45o88 


8^359 


46639 


88458 


48175 


87631 


49697 


86777 


"if 


4 


f^^ 


90019 


451.4 


89345 


46664 


88445 


4830. 


876.7 


497=3 


86763 




56 




45i4o 


89333 


46690 


8843. 


48336 


87603 


49748 


8674B 








5i 


43603 


45i66 


Z^^ 


467^6 


884.7 


4835= 


87589 
8757S 


49773 


86733 


I 




13 


5i 


43638 


45193 


46743 


BB4o4 


48=77 


49798 


86719 




i3 


53 


43654 


89968 


45318 


g;?^ 


46767 


88390 


483o3 


87561 


49834 


86704 




* 


13 

i4 


54 


43680 


i5?56 


45343 


46793 


88377 


48338 


87546 


49849 


86690 


6 

-5 


1 


43706 


89943 


453^ 


8?^ 


46819 


88363 


48354 


87533 


49S74 


86675 


'4 


56 


43733 


8^0 


89.53 


46844 


88349 


48379 


87518 


49899 


86661 


4 




^5 


57 


43759 
43785 


B9?>8 


45331 


8^,40 


46870 


88336 


484o5 


87504 


499=4 


86646 


3 




I5 


58 


K 


45347 


89137 


46896 


88333 


4S430 


B7490 


49950 


86633 






36 


59 


43811 


45373 


89114 


46931 


8B3o8 


48456 


87476 


49975 


86617 






16 


60^ 


43837 


i^?? 


45399 


B5.01 


46947 


88395 


4848. 


87463 




86603 


"m" 


- 


N. cos 


N.sine. 


N. CM. 


N.sine. 


«. tos. 


ti. sine. 


N. cos 


N.iine. 


N. «> 


N.siDe. 


1 


64° 


63. 


^ 


61. 


60° 

























— 


16 


N.wne- 


N. CCB, 


N. sine 


M. fos. 


N.«ne 


N, COS. 


N. side 


N. «s. 


N.sine 


N. COS. 


5oooo 
5doa5 
5oo5o 
50076 
Soroi 
5oij6 
5oi5. 


866o3 
B6588 
86573 
86559 
86544 
86530 
865i5 


5.504 
5.5=9 
5.554 
5i579 
5.604 
5.618 
5.653 


«57.7 

85687 
85671 
85657 
85641 
856n 


51991 
53017 
5304. 
53066 
5309. 
5371,5 
53.40 


848o5 
84789 
84774 
84759 
84743 
84718 
847.1 


54464 
54488 
545.3 
54537 
5456. 
54586 
54610 


83867 
8365. 
83835 
838.9 
83Bo4 
83788 
83771 


IS 

56^6 
56o4o 
56o64 


81871 
8=855 
81839 

8=806 


57 

56 
55 
54 
IT 
5a 
5. 
5o 

S 
% 

45 
44 
43 
41- 

4r 

40 

37 
36 
15" 
34 
33 
3i 
3. 
3o 

i5 
14 
IT 

1 

16 
.5 
14 
.3 

1 

6 
"5- 
4 
3 


lb 
16 
■ 5 
i5 
i5 
r5 
i4 
.4 
14 
14 
i3 
i3 
.3 
IT 

~9 
9 

9 

i 

8 
8 

7 
7 
7 

6 

"6 

6 

6 

4 


50176 
Soaoi 

503 37 

5d35i 

50577 

5o3oa 


865o. 
86486 
86471 
86457 
8644a 
864117 


5.678 
5,7^3 
51718 
5.753 
5.778 
5i8o3 


856.1 

85567 
8555. 
85536 


53,64 
53.89 
531.4 
53=38 
53i63 
53188 


84666 
84650 
84635 
846.9 


54635 

i& 

54708 
54731 

54756 


83740 
83714 
83708 
83691 
83676 


56n = 
56.36 
56.6o 
56i84 
56=o8 


81790 
81773 
8=757 
8=74. 
81734 
81708 


5o35i 
5o377 
5o4o3 
5o458 
5o453 


864.3 
8639a 
86384 
86369 
86354 
86340 


5.85i 
5.877 
5.901 


8551. 
855o6 
85491 
B5476 
8546. 
85446 


533.1 
53337 
5336. 
533B6 
534.. 
53435 


846o4 
84588 
84573 
84557 
8454= 
845i6 


5478. 
548o5 
548=9 
54854 
54878 
54901 


83660 
83645 
836=9 
836.3 
83597 
8358. 


56i3i 
56356 
56=80 
563o5 
56319 
56353 


8=691 
81675 

8=64^ 
8=616 
8=6.0 


W78 
5o5o3 
SoS^e 
5o553 
5o578 
50603 


863a5 
863io 
86195 
86a8. 
B6166 
86i5. 


51036 
5io5i 
51076 
5iio. 


8543. 
854.6 
B54o. 
85385 
85370 
85355 


53460 
53484 
53509 
53534 
53558 
53583 


845.. 
84495 
84460 
84464 
84448 
84433 


54917 
5495. 
54975 

^5^ 
55o48 


83565 
8354o 
83535 
835.7 
83501 
83485 


56377 
564o. 
564i5 

5647^ 
56497 


81593 
8=577 
8i56i 
8=544 

ei5ia 


5o6i8 
5o654 
50&79 
50704 


86laa 
86207 
86191 
86178 
86.63 


5ii5. 
51175 
Saioo 
51115 
5ii5o 


85340 
853=5 
853IO 
85=94 


53607 
53633 
53656 
5368. 
53705 
53730 


844.7 
84401 
84386 
84370 
84355 
84339 


55.45 
55.69 
55.94 


83453 
83437 
83411 
834o5 
83389 


56545 
56569 
56503 
566,7 
5664. 


8=495 
81478 
8=461 

8=446 
83439 
8=4.3 


as 

506=9 

5o854 
50879 
50904 


86148 
86.33 
861.9 
86104 
86089 
86074 


51175 

5i349 
5i374 
51399 


85i49 
85=34 
851.8 
fi5io3 
85.88 
85.73 


53754 
53779 
538o4 
538i8 
53853 
53877 


84314 
84308 
84=9= 
84177 
84=6. 
84=45 


55=18 
55=41 
55166 
5519. 
553T5 
55339 


83373 
83356 
83340 
833i4 
833o8 
83=91 


56665 

IS? 

56736 
56760 
56784 


8=3o6 
8i38o 
8=363 
81347 
8=330 
8=3.4 


SP3 

51039 
5.054 


86059 
86045 
86o3o 
860.5 
86000 
85985 


5i4i3 
5i448 
5a473 
51498 
5i5Ji 
5i547 


65.57 
85.41 


5J901 
53916 
5395. 
53975 
54000 
54014 


84i3o 
84=. 4 
84.08 
84.fii 
84.67 
84.5. 


55388 
554.1 
55436 
55460 
55484 


83i6o 
83=44 
83ii8 
831.1 
83.95 


5683a 
56856 
56880 
56904 
56918 


81164 
83348 
81=3. 


51079 

5iio4 

?;3 


85970 
85956 
85^1 
85916 

11^ 


5i57i 
51597 
5i6i! 
5i646 
5167. 
51696 


fi5o66 
85.15. 
85o35 
85oio 
85oo5 
84989 


54049 
54073 

54.46 

54.71 


84.35 
84. =0 
84.04 

8407= 
84o57 


55509 
55533 
55557 
5558. 
556o5 
55630 


83. 79 
83.63 
83.47 
83.3. 
831.5 
83098 


56976 
57000 
57014 
57047 
57071 


83 1 65 
8n48 
6n33 
8a. .5 


51119 

5.154 
5i=79 
5i3o4 
5 13=9 
5t354 


85866 
8585. 
85836 
85811 
B58o6 


51745 
51770 

52844 


84974 

84013 
846.^ 


54.95 
54110 
54=44 
54169 
54193 
543.7 


B4o4. 
84035 
84009 
83994 
83$?8 
83961 


55654 
55678 
55701 
55716 
55750 
55775 


83o66 
63o5o 
83o34 
83017 
8300X 


57095 
57119 
57.43 
57.67 


83083 
8io65 
83048 
83o3i 


l\4^ 

5.453 
5.479 
5i5o3 


85791 

im 

85,47 
85731 
857.7 


51869 
51893 
51918 
51943 
51967 
51991 


84883 
84866 
8485, 
84836 
84810 
848o5 


5434= 
54366 
5439. 
544.5 
54440 
54464 


83946 
83930 

83867 


IK 

55895 
559.9 


81985 

8=936 
83910 
81904 


57138 
57163 
57386 
57310 
57334 
57358 


SIP? 

s;g? 

8,Ji5 



:!,q,i,i.:db,GoogIe 





























m 


SS" 


M 


35^ 


36. 


37. 


39" 


39. 1 


la 


33 




N. c<». 


N-liK. 


N. tot. 


N,.L» 


N. ™- 


N.iioe 


M. c<». 


N.tiiw 


^. cot. 






57358 


8.0,5 


58779 


^5 


60181 


79864 


67566 


7880. 




7771 5 


"fo 






5738, 


588oa 


60105 


79846 


61589 


78783 


61955 


77696 


U 


18 






57405 


58816 


80867 


60118 


79819 


61611 


78765 


61977 


77678 


>7 




3 


574^9 


81865 


5887? 


808 5o 


6015. 


79811 


6.635 


78747 


63000 


77660 


57 


"7 




4 


5745S 


8.848 


8o833 


60174 


79793 


6.658 


78719 


63oii 


7764. 


56 


17 




5 


57477 


8.831 


5B896 


S0B16 


6019B 




61681 


78711 


63o45 


77613 


55 




1 


6 
I 


5?5^; 




^^ 


B0799 


6o3r. 


79758 


6.704 




63o68 


77605 


54 

-53 


16 

"76- 


"3- 


S-!5ii 


fS 


58943 


80781 


60344 


79741 


61716 




63O90 


77586 


3 


57548 


58967 


80765 


6o367 


797^3 


61749 




63ii3 


77568 


Si 


.6 


3 




57571 


8(765 


58990 


80748 


60390 


79706 


61771 


78640 


63i35 


77550 


5i 


i5 


4 




57596 


8.;48 


59^^ 


80730 


604T4 


79688 


61795 


78611 


63i58 


7753. 


5o 


i5 


4 




57610 
57643 


8.73. 


Ho37 


80713 


60437 


7967. 




78604 


63i8o 


775 13 


it 

47 


i5 


5 


IT 


8i7>4 


5^06. 


80696 


60460 


79653 


6i84i 


78586 


63io3 
63ii5 


77494 
77476 


14 
i4 


-5- 


"W67 


S 


59084 


80679 


"fc483' 


79635 


67864" 


78568 


5 


i4 


57691 


59108 


8o66ii 


6o5o6 


79618 


61887 


78550 


63i48 


77458 


46 


i4 


6 


i5 


57715 


81664 


5913. 


80644 


60519 
6055! 


79600 


61909 


78531 


6317. 


77439 


45 


14 


6 


16 


57738 


81647 


59154 


80617 


79583 


6193; 


78514 


63193 


77411 


44 


.3 


7 




57761 


8i63i 


59178 


80610 


60576 


79565 


61955 


78496 


633 16 


77401 


43 


l3 




18 


57786 


81614 


5^10. 


80593 


60599 


79547 


6T978 


78478 


63338 


77384 


41 

41 


i3 


7 


57810 


i;a 


-i^ 


80576 


60611 


79530 


61001 


';84&r 


6336T 


77366 


8 


ao 


57833 


5^148 


8o558 


60645 


79511 


61014 


78441 


63383 


77347 






8 




57857 


8.563 


5^171 


8o54i 


60668 


79494 


6ao46 


78414 


634o6 


77319 


u 




S 




57881' 


8.546 


59195 


8o5i4 


60691 


79477 


61069 


76405 


634i8 


773.2 




9 


i3 


57904 


8.53o 


5;3T8 


flo5o7 


607.4 


79459 


61091 


78387 


63451 


77191 


37 




9 


14 
IT 


579=8 


8i5i3 


59341 


80489 


60738 


79441 


611T5 


78369 


63473 


77173 


36 


-If 




5^ 


8.496 


50365 


80471 


60761 


79414 


^1,38 


78351 


63496 


77155 


35" 




16 


57976 


81479 


59389 


80455 


60784 


79406 


61160 


78333 


635 18 


77i36 


34 






=7 


'^ 


8.461 


59411 


80438 


60807 


79388 


6ii83 


783.5 


63540 


77118 


33 






:i8 


8.445 


59436 


80410 


6o83o 


79371 


61106 


78197 


63563 


s;ir 


3i 






=9 


58o47 


8.418 


59459 


8o4o3 


6o853 


?^53 


6i«9 


78179 


63585 


3i 


9 




3o 
IT 


58070 


8.4. 1 


59481 


8o386 


60876 


79335 


6ii5i 


7816. 


636o8 


77161 


3o 


-2. 




58094 


8.395 


59506 


fcser 


60899 


793'8 


61174 


78143 


&3630 


77144 




3i 


58ii8 


8.378 


59519 


8o35i 


60^^ 




61197 


78115 


63653 


77115 


i3 


33 


58.41 


8>36i 


59551 


80334 


60945 


79181 


6i3io 


78106 


63675 


77>07 


17 




i3 


34 


58.65 


8.344 


59576 


8o3i6 


60968 


79164 


6i34i 


78 .88 


63698 


77088 


16 




i3 


35 


5eiSo 


8.3)7 


59599 


a 


6099. 


79^7 


6i365 


78.70 


63710 




15 




i4 


36 

37 


582il 


8. 3.0 


i^ 


eiSis 


79119 


6i3B8 


78i5i 


63741 


77o5l 


14 


-^ 


i4 


58^36 


8.193 


"5^646 


80164 


6T^- 


79111 


614 11 


78.34 


63765 


77033 


"if 


i5 


38 


58260 


81176 


59669 
5^ 


80147 


6.061 


79193 


61433 


78116 


63787 


77014 




7 


i5 


39 


58i83 


81159 


8oi3o 


61084 


79176 


6i456 


78098 


63810 


76996 




6 


i5 


40 


583o7 


81141 


597.6 


80111 


61107 


79158 


61479 


78079 


63831 


76977 




6 


16 


41 


58330 


81115 


^ 


80195 


6.i3o 


79140 


6i5oi 


78061 


63854 


76959 


1 


6 


16 


4> 

■43 


58354 


81106 


80178 


61.53 


79111 


6i5i4 


78043 


63877 


^0 


5 


t6 


58378 




59786 


80160 


61.76 


79105 


61547 


78015 


63899 


76911 


'7 


44 


584o. 


81174 


59809 


80143 


61.99 


79087 


61570 


78007 


63911 


% 


16 


5 




45 


58415 


8.157 


59831 


80115 


61111 


79069 


61591 


77988 


63944 


i5 


5 


18 


46 


58449 


81140 


59856 


80108 


61145 


7905; 


6161 S 


7797° 


63966 


76866 


■ 4 


4 


iS 


47 


58471 


8i,i3 


59879 


80091 


61168 


79033 


6i638 


77951 


63989 


76847 


■ 3 


4 


18 


48 
49 


585.0 
58543 


81106 
8.089 


59901 


80073 


61191 


79016 


61660 


77934 


64oM 


76818 


IL 


4 


19 


"5^^ 


8oo56 


613.4 


» 


61683 


77897 


64o33 


768,0 


19 


5o 


B1071 


59949 


8oo38 


6.337 


61706 


64o56 


7&791 




3 




5i 


58567 


8io55 


5^1 


80011 


6.36o 


78961 


61718 




64078 


76773 


t 


3. 




Si 


58590 


8ia36 


59995 


8ooo3 


6i383 


78944 


61751 


^86? 


64100 


7&754 






53 


586i4 


81011 


60019 


79986 


61406 


78916 


61774 


77843 


64ii3 


76735 








54 
55 


58637 


8[oo4 


6oo4i 


79968 


6.419 


78908 


61796 


77814 


64i45 


76717 


6 

-5 


-^ 




"5866? 


80987 


60065 


7995. 


6.45i 


7889. 


61819 


77806 


64167 


766^ 




56 


58684 


80970 


60089 


7?934 


61474 


788?3 


61841 


77788 


64190 




4 






57 


58708 


80953 


60.. 1 


79916 


6M97 


78855 


61864 


77769 


64111 


76661 


3 






58 


5873: 


80936 


60135 




6.510 


,8837 


61867 


77751 


64134 


76641 






i3 


59 


58755 


809^9 


eoi58 




6.543 


788.9 


65909 


77733 


64i56 


76613 






i3 


60 


5S779 


80901 


60181 


79864 


6i566 


7880T 


6i$3i 


77^.5 


64179 


76604 










N. eai 


N. iiDC. 


N. r» 


In. line 


N. to. 


K.nne. 


N. «■. 


N-fine. 


N.™. 


N.^ine. 


JL 




54° 


53" 


sap 


61" 


50° 







sa 


M^ 


40= 


41- 


4a. 


43" 


44» 




Pnip. 

19 
'9 




N. ™. 


N.sine 


N. COS. 


N. line. 


N. CO). 


N.iioe 


N. c™. 


N. (ii.e 


N. CO. 


~6o 


64^79 


76604 


656o6 


7547. 


66913 


743.4 




^3735 


69466 


71934 






64301 


76586 


65638 


7545= 


66935 


74=95 


68aa. 


73ii6 


69487 


7.9.4 


s 


\l 






64333 


76567 


6565o 


75433 


66956 


74376 


68343 


73096 


6^08 


7.S94 




3 


64346 


76548 


6567= 


75414 


66978 


74i56 


68=64 


73076 


69539 


7.873 


57 






4 


64368 


76530 


65694 


75395 


66999 


74i37 


68i85 


73o56 


6?549 


7.853 


56 






5 


64390 


765m 


657i6 


75375 


670=1 


743.7 


663o6 


73o36 


65570 


7.833 


55 


17 


-3 


6 


644ia 


76493 


65738 


75356 


67043 


74.98 


683=7 


730.6 


6959. 


7.8.3 


54 
53 


"17" 


7 


64435 


^64^ 


65759 


75337 


67064 


74178 


68349 


73996 


6^,677 


7179= 


3 


8 


54457 


76455 


6578. 


753.8 


67086 


74.59 


68370 


7=^ 


69633 


71771 


53 


16 


3 


9 


64479 


76436 


658o3 


;i:ii 


67.07 


74. 3$ 


68391 


7=957 


69654 


71753 


5i 


16 


4 




64501 




658=5 


67.39 


74.30 


684!= 


7=^7 


69675 


7173 = 


5o 


16 


4 




64534 


^ 


65847 


75361 


67151 


74100 


68434 


73877 


65696 




11 

47 


16 


4 
5 


ly 


64546, 


65869 


75341 


67.71 


74080 


68455 


6^ 


V'f^' 


i5 
75" 


64568 


T6367 


65891 


75333 


67.94 


7406. 


68476 


69737 


7.67. 


5 


i4 


64590 


76343 


659.3 


75303 


673T5 


74o4i 


68497 


7=8^7 


69758 


7i65o 


46 


i5 


6 


i5 


646.= 


763a3 


65o35 


75 184 


67=37 


74o=a 


685i8 


71837 




7i63o 


45 


14 


6 


16 


64635 


763o4 


65956 


75i65 


67358 


74003 


68539 


73817 


69800 


7.610 


44 


14 


6 




64657 


76186 


65978 


75.46 


67380 


73983 


6856. 


73797 


658=, 


'X 


43 


i4 


~ 


le 
19 


64679 


76367 


66000 


75.36 


67301 


73,63 


68583 




69841 


4= 


i3 


6470. 


76=48 


66033 


75107 


673=3 


73944 


68603 


73757 


69863 


7.M9 




IT 


8 




647^3 


76339 


66044 


75088 


67344 


739M 


686=4 


71737 


65883 


;a 


4o 


i3 




64746 


763.5 




75069 


67366 


?i^ 


68645 




69904 


^ 




8 




64768 


76.92 


6608B 


75o5o 


67387 


68666 


736^7 


6^35 


7.488 




8 


a3 


64790 


76.73 


66109 


75o3o 


67409 


73865 


68688 


71677 


65546 


7'468 


37 




9 
9 


a5 


64813 


76.54 


66.3. 


75oM 


67430 


73846 


68709 


71657 




71447 


36 
■35 


77 


64834 


76.35 


66153 


7499= 


67453 


73836 


68730 


73637 




71437 




36 


64856 


761.6 


66.75 


74^73 


67473 


73806 


6875. 


71617 




71407 


34 








64878 


76097 


66197 


74953 


67495 


73787 


68773 


73597 


70019 


71386 


33 






38 


^9°; 


76078 


66118 


74934 


675.6 


73767 


68793 


7=577 


70049 


7.366 


3= 






"9 


649=3 


76059 


66=40 


?4^^ 


67538 


73747 


688.4 


7=557 


70070 


71345 


3i 




77 


3o 
-ST 


64945 


76o4i 


66363 


67559 


73738 


68835 


71537 


7o°9' 


7.3=5 


3o 


9 


64967 


760=3 


66384 


74876 


67580 


73708 


66857 


73517 




7i3o5 




3s 


64989 


76003 


663o6 


74857 


6760a 


73688 


68878 


71497 


70133 


7.184 


9 




33 


65oii 


75984 


663=7 


74838 


676=3 


73669 


66899 


71477 


70.53 


71164 




1 




34 


65033 


75965 


66349 


748.8 


67645 


7364? 


689JS 


73457 


70.74 


71143 


16 


i3 


35 


65o55 


75946 


66371 


7478? 


67666 


73639 


68^4. 


71437 


70.95 


7.313 


15 


8 


i3 
j4 


36 

¥ 


65o77 


759=7 


66393 


67688 


73610 


6896= 


73417 


703:5 


71103 


14 
i3 


8 
7 


65 100 


IWg 


664T4" 


74760 




73590 


68o83 


71J97 


^5^ 


71.8= 


■4 


38 


65l33 


66436 


74741 


67730 


73570 


69S4 


71377 


70=57 


7. .61 




7 




35 


65i44 


75870 


66458 


74733 


6^753 


73551 


69035 


73357 


3 


7.141 




7 


i5 


4o 


65i66 


7585. 


66480 


74703 


67773 


7353, 


69046 


71337 


711a. 




6 


i5 


41 


65i88 


75833 


6650. 


74683 


67795 


735i. 


69067 


7=317 


703.9 


71100 


1 


6 


i5 

16 


43 

13 


65310 


758.3 


665=3 


74664 


678.6 


73491 


^S 


71397 






6 


65333 


75794 


66545 


74644 


67837 


73473 


^^ 






77;^ 


16 


44 


65354 


75775 


66566 


746=5 


67859 


73453 


eS.sS 


73=57 


7o38. 


7.035 


16 


5 




45 


65376 


75756 


66588 


74606 


67880 


73433 


6915. 


7==36 


70401 


'^ 


i5 


5 




46 


65198 


75738 


666.0 


74586 


67901 


73413 


65i73 


733.6 


70433 


14 


4 


'7 


47 


65330 


75719 


66633 


74567 


6;^3 


73393 


69.93 


7=196 


70443 


70978 


i3 


4 


18 


48 
49 


65343 


75700 


66653 


74548 


67944 


733?3 


6?3i4 


71. ?6 


70463 


709^7 


il 


4 

3 


653G4 


"75680 


66675 


745=8 


67965 


73353 


69=35 


73.56 


70484 




18 


5o 


65386 


7566, 


66697 


74509 


67^87 


73333 


69=56 


7=!36 


7o5o5 


l^$ 




3 


'9 


5. 


654o8 


75643 


667ifl 


744S9 


68608 


73314 


65=77 


731.6 


7o5i5 


t 


3 


'9 


5a 


65430 


756=3 


66740 


74470 


66039 


73=94 


69=98 


73095 


70546 


;o8?5 


3 


19 


53 


6545J 


756o4 


6676= 


744^1 


68o5t 


73374 


693^9 


73075 


70567 


70855 


7 




13" 


54 
15 


65474 


75585 


66783 


74431 


68073 


73=54 


69340 


73055 


70587 


70634 


6 
5 


4 


tl^« 


^5566 


66805 


744.3 


68093 


73334 


6936. 


73035 


70608 


708.3 




56 


655ie 


75547 


66837 


74393 


68ii5 


73315 


6938= 


73015 


70618 


70793 


4 






57 


6554o 


75538 


66848 


74373 


66136 


73 195 


69403 


71995 


70649 


70773 


3 






58 


65563 


75509 


66870 


74353 


68.57 


73175 


69434 


71974 


70670 


7075= 








59 


65584 


75490 


66891 


74334 


68179 


73i55 


69445 


71954 


70690 


70731 








60 


656o6 


75471 


669.3 


743i4 




73.35 


69466 


7.534 


707.1 


70711 


!K 


— 


™ 




N. COS. 


N.iiiie. 


N. ™. 


N. .me. 


N. CM. 


N. line. 


N, CM. 


iT^. 


^. CO.. 


N.siiie, 




__ 


49. 


^ 


470 


4. 


4=. 





[Pm.1» 




TABLE XXV. 






or Logarithmic Sines, Taogenta, and Secants to every Point and Quarter 




Point of the Compass. 






PmnU. 


Siut. 


Co-.i«. 


Tangeol- 


Co.|iu>g. 


Seeuil. 


Co-Hcun. 






o 


luC neg. 


10-00000 


lof- neg. 


Infimte- 


10 


00000 


Infinite. 


8 




o i 


B.65«Bo 


9.99948 


8-69131 


.1.30868 


■ 


ooo5a 


11.30930 


7i 






8-99.30 


9-99790 


8.99340 










.00870 


7i 




o 1 


9.16651 


9-995)7 


9.17.15 


.0-81875 


ID 


00473 


■ 


.83348 


7i 




I 


P.1190M 


9-99157 


9.19866 


.0.70.34 


10 


00843 




■70976 


7 






9-38557 


9-98679 


9-39879 


lO.Goiii 




Ol33I 




.6.443 


6J 




1 J 


9.46a8Q 




9-48.94 


10.51806 


.D 






.537.8 


64 




I 1 


9.5=749 


997384 


9.55365 


10.44635 


.0 


03616 




-4735. 


6i 




] 


9-58284 


9-96561 


9.61731 


10.38378 


10 


o3438 




.41716 


6 




1 1 


9-63099 


9-956.6 


9-67483 


10.315.7 


.0 


04384 




.36^. 


5 i 




1 1 


9.67339 


9-94543 


9-71796 


10-17304 


.0 


05457 




-3i66. 


51 




a 1 


9.71 io5 


9.93335 


9,77770 


.0.31330 


.0 


06665 




.18895 


51 




3 


9-74474 


9.9.9B5 


9.81489 


IO..751. 


10 


o8oi5 




i55i6 


5 




3 i 


9.77503 


9.90483 


9.B7010 


.0.11980 




095.7 




33497 


41 




3 i 


9.80=36 


9.B8819 


9.9.4.7 


.0.08583 


.0 


.118. 




19764 


4« 




3 1 


9-81708 


9.86979 


9.95719 


.0-0417. 


10 


i3oai 




.719= 


4i 




4 


9-84^9 


9-84949 


.0.00000 


10.00000 


10 


.5o5. 


.0 


i5o5i 


4 






Co-sine. 


Sim. 


Co-Uog. 


Tugeot. 


Co-BSCSOt. 


SecMl. 


Poiws. 




TABLE XXVI. 






Logarithms of Numbers. 






No. 1 100. Lo 


(. 0.00000 2.00000. 




No. 


Log. 


No. 


Log. 


Ho. 


Log- 


No. 


Log. 


No- 


Log. 




1 


o.ooooo 


11 


1.31331 


41 


.-61178 


61 


. .78533 


8. 


..90849 








3o[o3 




1 -34141 


4i 


1 -61335 


63 


..79339 


83 


.-9138. 




3 


o 


477" 


iJ 


1.36173 


43 


..63347 


63 


t -79934 


83 






4 




ioio6 


'4 


1-38011 


44 


..64345 


64 


1.806.8 


84 


1 -91438 




5 


o 


69B97 


i5 


1.397*1 


45 


..653i. 


65 


.-8,191 


85 


1.91941 




6 


o 


77815 


36 


1.4.497 


46 


1.66176 


66 


.-8.9S4 


86 


1.93450 








14510 


=7 


i-43i36 


47 


. .673.0 


67 


..81607 


87 


1-93951 




8 


o 


90309 


as 


I .44716 


48 


..68. =4 


68 


. .83i5. 


88 


1.944*8 






a 


954J4 


19 


1-46140 


49 


1.69030 


69 


1.83885 


89 










00000 


3o 


1.477" 


5o 


.-69897 


70 


.-845.0 


90 


> -95434 




II 




04139 


3i 


.-49.35 


5i 


1-70757 


71 


1.85136 












»79.8 


3i 


■.5o5i5 


5i 


t-7.600 


73 


..85733 


93 


1-963,9 




i3 




..394 


33 


i-5i85( 


53 


i-7»438 


73 


1.86333 


93 


..96848 




i4 




i46i3 


34 


I-53I48 


54 


..73339 


74 


..B6913 




1.973.3 




.5 




nbo9 


35 


1.54407 


55 


.-74o36 


75 


..B7506 


95 


1-97773 




i6 




5o4ii 


36 


1.55630 


56 


..74819 


76 


..88081 


<fi 


1.98137 




'7 




a3o45 


37 


I.56810 


57 


.-75587 


77 


..88649 




.98677 




IH 




i55i7 




1.57978 


58 


..76343 


78 


1.89109 


98 


1-99.33 




'9 




I7li75 


J9 


..59106 


59 


1-77085 


79 


1.89763 


99 


..99564 








3oto3 


40 


I -60106 


60 


1-778.5 


80 


..90309 









:!,q,i,i.:db,GoogIe 



TABLE XXVI. IP^ "1 








Logarilhms of Numbers. 




So. 1600 iaOO. Log. 30412- 




1243. 










No. 





1 


S 


3 


4 


5 


6 


7 


8 


9 




io4ii 


30439 


30466 


;3I 


loSio 


10548 


1^5^ 




30896 


30656 


31 


|3C 


i6i 


10683 


10710 


30737 


ii 


10817 


10844 


3087. 






3 


-% 


i6i 


.095= 


10978 


1.005 


iio3i 


iio85 




l]'^^ 


31,65 


IV4% 




6 


6 


i63 


111.9 


11145 




31399 


1.353 


31378 


3143, 


3 


9 

if 




.64 


11484 


iiSii 


31537 


11564 


lli 


3.6,7 


1.643 


11669 


1,696 


11711 


4 

5 


11 


i65 


~i^W 


^-775 


^78^ 


11817 


3,854 


1,880 


3.906 


1,931 


3,958 


3.985 


.5 


i66 




3io37 


11063 


11089 


33, iS 


11141 


33167 


B 




33346 


6 


'9 


iS 


.67 




si; 


33334 


ii35o 


31376 


3340. 


11417 


13479 


3i5o5 








.68 


ja53[ 


13583 


13608 


11634 


11660 


11686 




11737 


13763 


8 


i5 


34 


_!*?. 


1^789. 


318,4 


3384o 


31866 


«89^ 


3J917 


11943 


11^ 


11994 


13019 


9_ 


a8 


11 




j3o45 


13070 


ag 


33,3, 


13.47 




33198 

33453 


33133 


33149 


33374 


29 


M 




i33oo 


333i5 


33376 


i34oi 


33436 


13477 


33501 


33538 






171 


J3553 


13578 


i36o3 


33639 


13654 


33679 


13704 


13739 


13754 


33779 




t 


6 


173 


j38o5 


33830 


33855 




13905 


33930 


33955 


3398^ 


34oo5 


34o3o 


3 

4 


'74 


j4o55 


34080 


i4io5 


34i3o 


34,55 


14180 


14304 


34339 


34354 


14179 


S 
i5 


' 


175 


i43o4 


34330 

34576 


I435T 


34378 


344o3 


344=8 


34453 


34477 


34503 


34537 




176 


i455i 


1460. 


34635 


34650 


14674 


34699 


347'4 


14748 


14773 








■78 


itv. 


14811 
i5o66 


14846 
353!4 


3487, 
i5ii5 


S^ 


14910 
35,64 


34944 


',tS>. 


atg 


i5oi8 
35i6i 


I 


i3 


11 


J2Z- 


15.85 


i53]o 


35358 


i538i 


15406 


i543i 


35455 


35479 


i55o3 




36 


35 


^8^ 


555J7 


1555, 


15575 


356oo 


i56i4 


3 5648 


^56?J 


If 


35730 


15744 


^~^ 


% 


i8[ 


U5768 


1^? 


i58i6 


i584o 


35864 


35888 


159,3 




35983 


183 




56055 


^.t 


16101 


36.36 


36. 5o 


36174 


16196 


36?3, 




3 


3 


i83 


1614^ 


& 


36393 


36340 


16364 


36387 


364,, 




36458 




5 


5 


i84 


16485 


36539 


16553 


36576 


36600 


16633 


36647 


36670 


36694 


3 

4 


8 


8 


■Jfi^ 


3674, 


36764 


16788 


166,, 


36834 


36658 


3688, 


36905 


36918 




1B6 


J695. 


36975 


ix 


371.31 


17045 


17068 


37091 


371,4 


3^538 


3^16. 








187 


=7184 




17354 




37300 


17333 


37346 


37370 


37393 








188 


17416 


37439 


37461 


37485 


375..8 


3753. 


37554 


'7577 


37600 


i76i3 




'9 


i8 


-I^ 


37646 


17669 


17651 


37715 


37738 


=776, 


17784 


17807 


3^830 


17853 


8 


11 


"1 


190 


37875 


37898 


179'' 


37944 


37967 


37989 


Ta^ 


18035 


i8o58 


38081 




.91 


18 [o3 


38,36 


1837? 




38,94 


383,7 


i8i4d 


18163 


38385 


38307 


25 


24 


19J 


i833o 


38353 


36398 


3845, 


38443 


38406 


38488 


i85ii 


38533 




— 


^ 


L93 


18556 


18578 


3860, 


380^ 


18646 


1S668 


18691 


387,3 


18735 


38758 






5 


194 


18780 


388o3 


38815 


18847 


38870 


38893 


18914 


38937 


18959 


'8981 


3 
4 


J 




•95 


19003 


39036 


39048 


19070 


19091 


39,, 5 


'9-37 


3'^ 




19103 


10 


196 


39116 


39148 


39370 


39393 


193'4 


39336 


39358 




39403 


19415 


5 


i3 




'97 


19447 




1^9' 


395i3 


i;535 


39557 


19579 
39798 


1^1 


39633 


39645 


6 


j5 


M 


198 


39G67 


197.0 


19733 


39754 


19776 


398=0 


35843 


19863 


7 


18 




199 


39685 


39907 


19939 


3995, 


^9973 


39994 


3oo[6 


3oo38 


30060 


3^, 


8 


33 


'9 




3o3io 


3o34, 


3oi46 
3o363 


3oi68 
3o384 


3o4?« 


3031. 

30438 


3oi33 
3o449 


3oi55 
30471 


30376 
30493 


30398 




33 


i3a 




3o535 


3o557 


30578 


3o6oo 


3n63I 


30643 


3o664 


3o685 


30707 


30738 


-J± 




ao3 


3o75o 


3077, 


30791 


3o8i4 


3o835 


3o856 


30878 


30899 


30930 


30943 








104 


30963 


30984 


3,006 


3.037 


3,o48 


3,069 


3ic9, 


3iiii 


3ii33 


3J1T54 


3 
4 


5 


4 


"i^r 


37T?r 


3., 97 


37178 


3.339 


3.360 


3.18. 


37tor 


3i3i3 


3,345 


T7366- 




iQ6 


3,387 


3.4^ 


3,419 


3.456 


3.471 


3,491 


3,5.3 


3.534 


3,555 


3.576 


9 


9 


ao7 


3,597 


3,618 


3,639 
3.848 


3)660 


3.68. 


31703 


3,733 


31744 


3,765 


3,785 


6 






aoB 


3,806 


3,817 


31869 


31890 


3.9.. 


3,931 


3,953 


3.973 


3,994 


,6 
,8 




309 


330,5 


3io35 


33o55 




33098 


31T.8 


33.39 


33160 






8 
9 


Is 


3 10 


33311 

33436 


33449 


33363 
33469 
33675 


31384 
33490 


^7to5 
3i5,o 


3i3i5 
3i53. 


33346 
33551 


3i366 


33387 


3i4o8 


30 




33573 


31593 


336i3 








3i634 


33654 


33695 


317,5 


33736 


33756 


33777 


31797 


33818 


_^' 


20 


i>3 


3i838 


3i858 


33879 


31899 


31919 


31940 


31960 


33980 


33o^. 


33011 








a.4 


33o4, 


33q6i 


33083 


33, 2i 


3313? 


33,43 


33163 


33T83 


333o3 


33ii4 


3 


4 
6 


4 


..5 


33144 


33i64 


"33^ 


333o4 


33335 


33345 


33365 


33385 


334o5 


33435 


6 


lie 


33445 


33465 


33486 


33506 


33536 


33546 


33566 


33586 


336o6 


33636 


4 




8 




33646 


33666 


33686 


33706 


33736 


33746 


33766 


33786 


338q6 


33836 


5 






2l8 


33846 


33866 


33885 


33905 


33935 


33945 


33965 


33985 


34oo5 


34035 


6 


,3 






34044 


34o64 


34084 


34.04 


34,34 


34143 


34.63 


34i83 


34io3 


34333 


8 

2- 


|5 
>7 
J?. 


i4 


"n^ 





1 


3 


3 


4 


5 


6 


7 


8 


9 


le 



pm« m} TABLE XXVI. 

Logaritbiui) of Numbers. 




Ho. 2200 3800. I-og 




4716. 








No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




m3 

334 


34343 
34439 
34635 

35o35 


34363 
34450 
34655 
34850 
35o44 


34383 
34479 
346;S 
34869 
35o64 


3430. 


34331 
345i8 
34713 


34341 
34537 
34733 
34938 

35.33 


3436. 
34557 
34753 
34947 
35I41 


343S0 
34577 
34773 
34967 
35.60 


34400 
34596 

34^ 
35i8o 


34430 
34616 
3481. 
35oo5 
35.99 


3 

4 
5 
6 

i 

9 


4 
6 
8 


335 
338 

333 

333 
334 


35318 
35411 
356o3 
35793 
359S4 

36361 

3673? 

36,33 


35338 
35430 
3563 3 
358i3 
36oo3 
367^ 
36380 
36568 
36754 
36j4o 


35357 
35449 
35641 
35833 


35468 
3566o 
3585. 
36o4o 

364i8 
366o5 
36791 
36977 


35679 
35870 

36o59 
■"36J48 
36436 
36634 
36Bio 
369.^ 


35507 


35536 
35717 
35908 
36097 


35353 
35545 
35736 
35^37 
36ii6 


35564 
35755 
35^6 
36i35 


35393 
355S3 
35774 
35965 
36^54 


i4 
16 


363.1 

36773 
36959 


36)67 
36455 
36643 
36839 
3701S 


36386 
36474 
3666. 
36847 
37033 


36493 
36680 
36866 
37o5i 


36334 
365.1 

3^ 


36343 
36530 
367.7 
36903 
37088 


1 
3 

i 

& 
B 


9 

4 
6 


335 
336 
337 
338 
339 


37107 
37391 

37840 


3,135 
37310 
37493 


37144 
37338 
37511 
3^ 
37876 


37163 
37346 
37530 


3?365 
37548 


tVsU 

37566 

^4t 


3740. 
37585 
37767 
37949 


37336 
37430 
37603 
377B5 
37^ 


37354 

37803 
37985 


37457 
3^639 
37833 
38oo3 


i3 

i5 
'7 


34o 
34x 

343 

343 
344 


3So3i 

38503 

38383 
38561 
38739 


38o3o 

3833? 

385?^ 
38757 


38417 
38596 
387^ 


38075 
38356 
38435 
38614 
3879a 


38453 
38633 
38010 


38113 
38=93 
384? 1 
3H65o 
38838 


38. 3o 
383 10 
38489 
38668 
38846 


36338 
385o7 
3S666 
38863 


3S346 
38535 
38703 
38881 


38364 
38543 

388w 


1 

3 
4 

5 
6 

8 
9_ 

1 

3 
4 
5 
6 

I 

± 
1 

3 

4 
5 
6 

I 
9. 

1 

3 

i 

6 

8 
9, 


B 

4 
5 


34i 
346 
a47 
348 
349 


38917 
39^ 

^^5 


J»934 
39637 


3895a 

39480 
39655 


3S970 

1^, 


38987 
39164 
39340 
3^15 
39690 


39005 
3Si83 
39358 
39533 
39707 


39033 

39550 
39734 


3l^; 

%^ 
39743 


39058 
39335 
394.0 
39585 
39759 


39438 
39603 
39777 


9 

i3 
14 


a5i 
a5i 

j53 
354 


4oi4o 

4o3l3 

4o483 


39985 
40.57 
40339 
4u5oo 


4^3 
40175 
4o346 
4o5ie 


39846 
40019 
40.93 
4o364 
4o535 


39863 
4oo37 
40309 
4o38T 
4o553 


39881 
4oo54 
40336 
40898 
40569 


39898 
40071 
40343 
4o4i5 
4o586 


42^88 
40361 
40433 
4o6o3 


39933 
40106 
40378 
40449 
4o63o 


39950 

40133 

40395 
40466 
40687 


T 

1 


356 

III 
!.59 


4o654 
40854 

4i33o 


40671 
40841 
41010 
41179 
4.347 


40688 
4i«5e 
4.037 


40705 
40875 
41044 

4.313 

4.380 


4o7" 
40893 
41061 
41339 
41397 


407J9 

41346 
4i4i4 


40756 
40936 

4i43o 


40773 
40943 
41111 
41280 
41447 


40790 


40807 
40976 
4.145 

4i3i3 

4i48. 


9 

i4 


i6o 

i6a 
363 
>64 


4i83o 


4i68i 
4.847 
430.3 
43177 


4i53i 

4i863 
43039 
4319I 


4.547 
41714 
41880 
43045 
43310 


41564 
4173. 

43063 
43336 


4i58. 
41747 
419.3 
43078 
43343 


43359 


4i6i4 
41780 
41946 

43111 

43375 


4!^ 

43137 


4 1647 
418.4 

1^44^ 
433o8 


6 
3 


365 
a66 
367 
368 
369 


43335 

4^486 
4365i 
43813 
43975 


43341 
435q4 
43667 
43830 
43991 


45357 
4353; 
4^684 
43846 
43f«8 


43374 
43537 
43700 
43863 
43o34 


i'M 

43716 
43878 
43o4o 


43406 

43894 

43o56 


43433 
43586 
43749 
439.. 
43073 


43439 
43603 
43765 
43937 
430S8 


4)455 
43619 
43761 
43943 
43io4 


43635 
43797 


6 


370 

371 

373 
374 


43.36 

436i6 
43775 


43i53 
433 1 3 

4379. 


43169 
43339 
43489 
4364S 
43B07 


43i85 
43345 
435o5 
43664 
43833 


43301 
43361 
43531 
43680 
43838 


433,7 
43377 
43537 
43696 
438S4 


43333 
43393 
43553 
43713 
43870 


43409 
43569 
43737 
43886 


43435 
43584 
43743 
43903 


4338. 
43441 
436oo 


i4 
5 

3 


37b 
376 

III 

379 


43933 

44404 

44560 


43949 
44107 

44^64 
44430 
44576 


43965 

44133 

44436 
44593 


43981 
44i38 
44395 
44451 
44607 


443.1 
44467 

446j3 


44013 

44336 
44483 


44038 
44i85 
44343 
4449S 
44654 


44044 
44301 
44358 
445 14 
44669 


44059 
44317 
44373 
44539 
44685 


IS 

44380 
44545 
44700 


6 
8 
9 


No. 





1 


2 


3 


4 


= 


6 


7 


8 


9 


14 
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TABLE XXVI. Ei^«m 
Logarithma of Numbers. 








No. 





1 


3 1 3 


4 5 


6 


7 


8 


9 




>8o 

38 1 
381 
383 

384 


44716 
44871 
45oi5 
45179 
45333 


4473. 
44M86 
45<)4o 
45194 
45347 


44T.17 1 44-63 
44903.44917 

45o56| 45071 
45309 45335 
45363 45378 


44778 

4495> 
45o86 
45340 
45393 


44-9i 

45355 

454'-8 


ii^. 

45433 
45576 
45738 
45879 

4tki3u 
4ei8o 


44834 

^It 

45386 
45439 
4559. 
45743 
45894 
46045 
46,95 


44840 

453o. 
35454 


45.63 
453.7 
45469 


3 
4 
5 
6 

I 
9 


3 
5 

6 


385 
386 
387 
388 
389 


4S4B4 
45637 
45788 

i^ 

46389 
46538 
46687 
46835 
T6^ 
47"9 
47176 

47567 


455O0 
45653 
458o3 
45954 
461 o5 
463 55 
46404 
46553 
4670a 
4685o 

4-O83 


455i5 45530 
45G67 456H3 
458i8 145834 
45969 1 45984 
46r3S|46?35 


45545 
45697 
45849 
46000 
46r5o 
463oo 

t^ 

46-46 
46S94 
4704, 
47.88 
4-334 
47460 
4-6i5 


4556. 

45713 

45K64 
46or5 
46i65 


45758 
46310 


45773 
45914 

46335 


I3 

.4 


390 
391 
193 

393 
394 


46370 
46419 
46568 
467.6 
46864 


46i,b5 
46434 
46583 
46731 
468T9 


4*.3i5 
46464 
4(i6,3 
4676. 
46909 


46330 
46479 
46637 
46776 
46933 


46494 
469?8 


46359 
46509 
46M7 
468o5 
46953 


46374 
46533 

46,67 


1 

3 
4 
5 
6 

8 
_9 

1 

3 
4 
5 
6 

7 
8 

9 

] 

3 

4 
5 
6 

S. 

I 

3 
4 
5 
6 

I 
9 


5 


39S 

396 

399 


4-013 147036 
47.59 147173 
473o5 1 473.9 
4745. 4-46? 
47596 1 4-61 1 


4-6-io 


47070 
47' I - 
47363 
47509 
47654 


47^5 
47133 
47378 
475'4 
47669 


47100 
47146 
47393 
475M 
47683 


47114 
4736. 
47407 
47553 
47698 


5 

6 
6 
9 


3uo 

303 

3o3 
3o4 


47713 

47B57 
4800 [ 
48i44 
48387 


48159 
483o3 


47-4 ■ 
4-b85 

483.6 


47756 

4B044 
48.87 
483 3o 


4-9)4 
48o5a 

4B303 

48344 


47784 
4-939 
4KO-3 

48359 


4-943 
48087 
48330 
48373 


4^8-0^ 
48144 
48387 


47971 
48.16 
48159 
484o. 


47986 
481 3o 
48373 
484.6 


i4 
4 

3 
4 
6 


3o5 
306 
307 
3o8 
3o9 


4843o 
48572 
4M714 
48655 
48wfi 


48444 
48586 
48738 
488G9 
49010 


48458 
48601 
48743 
48883 
49034 


48473 
486.5 
48756 
48B07 
49o38 


4S4H7 
48639 
48770 
4891, 

4*>53 


4B5oi 
48643 
48785 
48936 
49066 


485,5 
48657 
48799 
48940 
49080 


4853o 
48671 
488.3 
48954 
49094 


48544 
48686 
48837 
48968 
49" 08 


4B700 
48841 
48981 


3io 
3m 

3.3 

3i3 
3i4 


49.36 

4^.5 
49554 
49693 


491 5o 
49707 


49164 
49304 
49443 
495B3 
49731 


49178 

tt5 


49748 


49306 
49346 
49485 
49634 
49-63 


49110 
4o36o 

'm 

49776 


49374 
495.3 
4?65. 
49790 


49348 
49388 
49537 
49665 
49803 
49941 

^ 
5o35i 
50488 


49403 
49541 

49817 

5o3i^ 
5o5o. 


i 

i3 


3,5 

sie 

3i7 
3i8 
3.q 


4983. 

50343 
5o3-^ 


498'! 5 

5o356 
50393 


4999? 
5^ 

5o4o6 


& 

50.47 

5o384 
5o4jo 


49886 
5ooa4 
5oi6i 
50197 
50433 


49900 
5oo37 
50.74 
5o3i. 
5o447 


5ot86 
5o335 
5o46. 


50303 

5o338 
5o474 


3 

3 
4 
5 

I 


3ao 

331 
3l3 

333 

3a4 

336 
339 


5o5i5 
5o65, 
507B6 
50930 
5.055 


50539 
5o664 

5l303 

5i335 
5.468 
5i6oi 
51733 


50543 
50678 
5o8.3 
50947 
5,081 
5j3.5 
5,348 
5.481 
5I&.4 
5.746 


5o556 
5069. 
5o8i6 
5096. 

5,363 
5.495 
5.637 
51759 


5o56o 
50705 
5o84o 
50974 
5mo8 


5o583 
50718 
5o853 


5o866 
5.00. 
5ii35 


io745 
50680 
5.0.4 
5. ,48 


Si 

51163 


5<i773 
50907 
5,o4i 
5,175 


5,^1 
5.455 
5;587 


5.343 
5.375 
5.5^8 
5,640 
5.773 


5,355 
5.388 
5,53. 
5i654 
5,786 


5i4o3 
5i534 
5 1667 
51799 


5,4,5 
5,548 
5,680 
5,8,1 


5.4ii8 
5i56i 

51693 

5iei5 


5,44, 




33o 

33 1 
333 
333 
334 

-33r 

336 
337 
338 
339 


5i85i 

IS 

53144 

53375 
■5^554 
53634 
53763 
S3893 
5,'»o;o 


5.865 
51996 

5)137 

5jj57 
53388 


51878 

53,40 
53370 
5340, 


5.89. 
5 301 3 
53iS3 

53384 

534.4 


51904 
53o35 
53166 

as 


519.7 
51648 
53.79 
533io 
53440 


51930 

5119a 
53333 
5i453 


53075 

53305 

53336 
53466 


533,8 

5a349 
53479 


5ii3, 

53363 
53493 


4 

5 


535.7 
53647 
53776 
53905 
53o33 


5a53o 
53660 
53789 
53917 
53n46 


53673 
5j8o3 
53930 
530.58 


53556 
53686 
538.5 
53943 

53^1 


53699 
53837 
53956 
53oB4 


51711 

53H40 
53969 
53097 


53714 
53853 
S3981 
53T10 


53737 
51866 


53t5o 

53007 
53,35 


I 


No. 





I 


a 


3 


4 


5 


ti 


7 


8 


() 







:!,q,i,i.:db,GoogIe 



ph-1"] table XXVI. 

Logarithms of Numbers. 




No. 3400 (000. Log. 5314B 60206. 




No. 





1 


2 


3 


4 


5 


6 


7 


B 


9 




34o 
34i 
34a 
343 
344 


53.48 
53»75 
534o3 
535J9 
53656 


53.6, 
53j88 
5341 5 
53541 
53668 


53.73 
533^1 
53418 
53555 
5368. 


53.86 
533.4 
5344. 
53567 
53694 


lis 

53453 

53580 
53706 


53339 

53466 
53593 


531=4 
53351 
53479 
536o5 
53,32 


53=37 
53364 
5349. 
536.8 
53744 


5325o 
53377 
535o4 
53631 
53757 


53=63 
53390 
535T7 
53643 
53769 


3 
4 
5 
6 

8 


3 

4 
1 


345 
346 
347 
348 
349 


53782 
53908 
54o33 
54l58 
54^83 


54045 
54.70 
54595 


53807 
53933 
54o58 
54i63 
54307 


53820 
53945 
54070 
54.95 
54320 


53958 
54o8a 
54208 
54332 


53845 
53970 

IS 

54345 


53857 
53983 
54ioe 
54233 
54357 


53B70 

54245 
54370 


5388= 
54008 
54.33 
54158 
54382 


53895 
54020 
54.45 
54270 
54394 


8 
9 


35i 
355 
353 

354 


54407 
5453. 
54654 
54777 
54900 


54419 
54545 
54667 


5443a 
54555 
54679 
54802 
54915 


54568 
5469. 
548.4 


54456 
545BO 
54704 
54827 
54949 


54469 
54593 
54716 
54839 

5496I 


5448, 
546o5 
547=6 
5485. 
54974 


54494 

546i7 
5474. 
54864 
54966 


54506 
5463o 
54753 
54876 
54998 


545,6 
54641 
54765 
54888 
55o.. 




356 
357 
358 
35, 


55oa3 
55 145 
55367 
55388 
55509 


55o35 
55.57 
55379 
554o2 
555J3 


55o47 
55.69 
5529; 
554\3 
55534 


55i8a 
553o3 
554i5 
55546 


55071 
55194 
553.5 
55437 
55558 


55oH4 

55206 

553i8 
55449 
5557S 


55096 
552.8 
55340 
55461 
55581 


55.08 
55=3o 
55351 
55473 
55594 


55i4i 
55364 
55485 
556o6 


55=55 
55376 
55497 
556T8 


1 

3 
4 
5 
6 

1 

J. 


a 


36i 
36j 

363 
364 


55630 


55641 
55763 
55883 
56oo3 
56.« 


55654 

seoTs 

56.34 


55666 
55787 
55907 
56027 
56.^6 


55678 

lo'3g 
56i58 


5569. 
558!. 
5593. 
56o5o 
56170 


55703 
55823 
55943 
56i6i 
56i8i 


55835 
55955 
56074 
55194 


55727 
55847 
55967 
56o86 
56205 


55739 
55659 

5^ 


4 
5 

6 

I 


365 
366 
367 
368 
36, 


56467 
56585 
56703 


56a4i 
56360 
56478 
56597 
56714 


56a53 
56372 
55490 
56668 
56726 


56=65 
56384 
56501 
56510 
56738 


56177 
56396 
565r4 
56631 
56750 


56189 
564o7 
565i6 
56644 
5676, 


563o, 
564.0 
56536 
56656 
56773 


563.2 
5643. 
56549 
56667 
56785 


563=4 
56443 
5656, 
56679 
56797 


56336 
56455 
56573 
56691 
568o8 


1' 


37a 
373 
374 


568ao 
56937 

57=87 


57183 
57=99 


56844 
5696. 
57078 
57(94 


56855 
56972 
57089 
57206 
57322 


56867 
56984 

57334 


56879 
57345 


5669, 
570^8 
57114 
57141 
57357 


56902 
57019 
57,3a 
5735a 
57368 


S6914 
5763, 
57,46 
57164 
57360 


56oi6 
57043 

57391 




379 


57403 

575.9 
57634 


574i!> 
57530 
57646 
57761 
57675 


57416 
57541 
57657 


57438 
57553 

B 


57449 
57565 
57660 
57795 
57910 


5746. 

57807 
579=1 


57473 
57588 

57933 


57484 
57600 
577.5 
57830 
57944 


57496 
576M 
577=6 
57841 
57955 


57738 
57853 
579&7 


3 

4 
5 
6 

8 
9. 


3 

4 


38i 
38i 
383 
384 


58506 
583io 
58433 


5799" 
58io4 
58ii8 
5833. 
58444 


58oo. 
58, .5 
58129 
58343 
58456 


58o,3 
58.17 
58i4o 
58354 
58467 


56 108 
58i5i 
56365 
58478 


58o35 

58=6? 
58377 
58490 


58047 
58i6i 
58=74 
58388 
585o, 


58o58 
58.7= 
58286 


58070 
58.84 
58=97 
584.0 
585=4 


58,95 
58369 
58425 
58535 


I 
9 


386 
387 
388 
389 


58546 
56659 
5877. 
58883 
58995 


58557 
58670 
58781 
58894 
59C06 


58569 
5868, 
58794 
58906 
590.7 


58580 
58692 
58605 


5859. 
58764 
588 1 6 
58928 
59040 


586oi 
58715 
586=7 

59o5i 


586i4 
587=6 
58838 
58950 
59062 


58737 
56H50 
5896. 
59073 


58636 
58749 
5886. 
58973 
59084 


56760 
58872 
56984 
59095 




394 


5^2.8 
59339 
5^39 
5^5o 


59.18 
59119 
59340 
59450 


59129 

59140 
5935. 

5^5.1 


59583 


5915, 
59162 
59373 
59483 
59594 


59.6= 
59273 
59354 
5?494 
5^665 


59616 


59184 
59295 
5^& 
5^,7 
^17 


59638 


59416 

IS? 


6 

I 

2 


l_ 


395 
P6 


59660 
59770 

6o.>97 


60108 


59681 
59791 
59901 
60010 


59693 
59803 

6^" 
6o.3o 


60141 


597.5 
59814 
59934 
60043 
60, 5i 


59726 
59835 
59945 

66654 
60163 


59737 
5,846 

60.73 


59,4B 
5585, 


60195 


i 

6 

I 
i 


No. 





1 


S 


3 


4 


5 


6 


7 


8 


9 



:!,q,i,i.:db,GoogIe 



TABLE XXVI. l^^ "= 






Logarithms of Numbers. 








JOO. Log. 60906 66S76. 










nT 





1 


a 


3 


4 


5 


6 


7 


8 


9 




4oo 


Go:.o6 




fc^ 


60339 




G0360 


60171 


6^*." 


60193 


6o3o4 


11 


4oi 


6o3i4 


6o335 


6o336 


6o347 


6o358 


6o369 


60379 


60390 


60401 


604.1 






4o3 


60433 


60433 


60444 


60455 


60466 


60477 


60467 


60498 


6o5o9 


6o520 






4o3 


6oi3i 


6o54i 


6o55i 


60 503 


60574 


6o584 


60595 


60606 


60617 


60617 


3 


3 


4o4 


6o638 


60649 


60660 


60670 


60681 


60691 


60703 


607.3 


60724 


60735 


4 
5 


4 


4o5 


6o74<i 


60756 


60767 


6.J778 


60766 


£JS 


&J3IO 


6083. 


6o83i 


60642 


6 


4o6 


6o853 


6o863 


60874 


6o885 


60695 


609,7 


60937 


60938 


S2^? 


6 


I 


407 


6oo5o 


60970 


6098. 


60991 


6. 003 


6ioi3 


6.033 


6io34 


61045 


7 


4o8 
409 


6 
6 


if,^ 


61077 
6i]83 


6.087 
61194 


61098 
6t3o4 


&\llt 


61.19 

6.31? 


6ii3o 
6.336 


6ii4o 
6.347 


6ii5i 
6.35? 


61161 
61268 


8 

9_ 


9 


410 


6 


"378^ 


61169 


6i3oo 


6i3(o 


6l3ir 


6.33. 


6i343 


6.353 


61 363 


6i374 




4u 


6 


384 


61395 
61S00 


6i4o5 


6i4i6 


61436 


6.437 


6i448 


6.458 


6.469 


61479 




411 


6 


490 
5^ 


6i5ii 


6.511 


6i533 


6.543 


6i553 


6.563 


61 574 


6.584 




4>3 


6 


61606 


61616 


61637 


61637 


6.648 


6i658 


61669 
6.773 


61679 


6.690 




4t4 


6 








6173. 


61743 


6.753 


61763 


61784 


6.794 




4(5 


6" 


^^ 


eTITT 


61S36 


6.836 


6.847 


61857 


6i80« 


6187B 


"6T888 


a 




4ie 








61930 


61941 


6195. 


6.963 


61972 


6.9S3 


61993 




i'7 


tiii 


63034 


63534 


63045 


6io55 


63(*6 


63076 


63086 


61097 


62107 




416 


6211S 


63138 


6ii38 


63.49 


63159 
63365 


61170 


63180 




6310. 


613.1 




419 


6s»ii 


61333 


6ai4i 


63 353 


63373 


63384 


63394 


623o4 


633 1 5 






6^3^ 


61335 


6J346 


6)356 


6i366 


63377 


63387 


63397 


63408 


62418 




431 


61438 


63439 


63449 


63459 


63469 


63480 


63490 


635oo 


635.. 


6352. 






63 53i 


63543 


63553 


63563 


61573 


6a 583 


63593 


63603 


63613 


63634 




4i3 


6i634 


63644 


63655 


63665 


63675 


6i6H5 


63696 


61706 


61716 


61726 




4^4 


63737 


63747 


63757 


63767 


63778 


6)788 


63796 


638.16 




62829 


10 


4i5 


6i839 


6,849 


65859 


63870 


O3680 


63890 




63910 


6392. 


61931 


4j6 


639if 


63951 


6396; 


61973 


63981 


63993 


630O1 


63013 


63oii 


63o33 






427 


63o43 


63o53 


63o63 


63073 


63o83 


63094 


63io4 


63ii4 


63ii4 


63i34 






4'J6 


63[44 


63r55 


63.65 


63175 


63i85 


63195 


63305 


6311 5 


63335 


63i36 


3 


3 


419 


63346 


63356 


63366 


63176 


63386 


63396 


633o6 


63317 


63337 


63337 


4 
S 


4 


"433" 


63347 


6335? 


63367 


63377 


63387 


03397 


63407 


63417 


63418 


63438 


5 


43[ 


63448 


63458 


63468 


63478 


63488 


63498 


635o8 


635i8 


63538 


63538 


6 


6 


43i 


63546 


63558 


63568 


63579 


63589 


63599 


G3609 


636.9 


63639 


^^9 


I 


I 


433 


63640 


63659 


63669 


63679 


63689 


63699 


63709 


637.9 


5^Z'9 


t^Z^9 


8 


434 


63749 


63759 


63769 


63779 


63789 


63799 


63609 


638.9 


63839 


63835 
641 37 


S- 


9^ 


^3r 

436 
437 


6384? 


63659 


63H69 

SS2 


■63«^ 
63979 
64078 


63889 
63988 
6408B 


SS8 

64098 


64io8 


639.0 
640.S 
64118 


64118 




436 


64 147 


64l57 


64167 


64177 


64187 


64.97 


64307 


643.7 


64227 


^'iii 




439 


64246 


64356 


64166 


6^176 


6436O 


64396 


643o6 


643i6 


64336 


64335 




440 


64345 


ems 


64365 


64375 


64385 


643^ 


64404 


644 14 


64434 


64434 




44i 




64454 


64464 


64473 


64483 


64493 


645o3 


645i3 


64523 


64531 




441 


64543 


6455a 


64563 


64571 


64583 


64501 
64069 


646o. 


64611 


64611 


6463. 




443 


64640 


64650 


64660 


64670 


6466o 


64699 


64709 


'S'^ 


64719 
64636 




444 


64:38 


64748 


64758 


64768 


64777 


64787 


64797 


64807 




445 


64636 


64846 


64656 


64665 


64S75 


64885 


64895 


64904 


64914 


64934 




446 


64933 


64943 


64953 


64963 


64973 


64983 


n 


65oo3 


65o.i 


65o3i 




SS 


65o3i 
65 lie 


65o4o 
65i37 


65550 
65i47 


65o6o 
65i57 


65o70 
65 167 


§;s 


s:g 


65ioe 
65305 


65ii8 
6511 5 




449 


65ai5 


65334 


65344 


65254 


65363 


05273 


65383 


65391 


65302 


653ia 




45o 


65317 


65337 


65341 


6535o 


65360 


65369 
65466 


65379 
65475 


65389 
65485 


65398 


65438 


9 


45 1 


654i8 


65437 


65437 


65447 


65456 


65495 


$^5°^ 






45i 


655 14 


655i3 


65533 


65543 


65553 


65561 




65581 


65591 
65686 


656oo 






453 


656io 


65619 
657-5 


65639 


65639 


65648 


65656 




65677 


656,6 


3 


3 


454 


65706 


65735 


65734 


65744 


65753 




65772 


65783 


65793 


4 


4 


TsT 


658o( 


658[i 


-658^ 


65837 


65839 


65849 


65858 


65666 


658^ 


^^' 


5 


5 


456 


65896 


65906 


65916 


65915 


65935 


65944 


65954 


65963 


^5973 


65981 


6 


6 


457 


^; 


66001 


666.1 


66010 


66o3o 


66039 


66049 


66o58 


66066 


66077 




456 


66096 


66106 


66ii5 


66.34 


661 34 


66143 


661 53 


66161 


66171 


e 


7 


459 


66.8i 


66191 


66300 


66310 


66119 


66339 


66338 


66247 


66257 


66166 


^ 


8 


No. 





1 


a 


3 


4 


5 


6 


7 


8 


9 





L,:,,l,;.d:,G00gIe 



P«g« m TABLE XXVL 






LogarithmB of Numbers. 








GDO. 








No. 





1 


a 


3 


4 


5 


6 


7 


8 


9 




46o 


66376 


66385 


66483 


663o4 


663.4 


66353 


66333 


66343 


6635. 


6636. 


10 


46i 


66370 


66380 


66398 


664o8 


664.7 


66437 


66436 


66445 


66455 






463 


66464 


66474 


66403 
66586 


66503 


665ii 


6655 1 


6653o 


66539 
66633 


66549 






463 


66558 


66567 


66577 


66596 
66689 


66605 


66614 


66654 


66642 


3 


3 


464 


6665a 


66661 


6667. 


66680 


66699 


66708 
66801 


66717 
6681. 


66737 
"66877 


66736 
66859 


4 
5 


4 


-m- 


66745 


66755 


66^ 


60773 


66783 


66797" 
66885 


5 


466 


66839 


66848 


66857 


66867 


66876 


66894 
66967 


66904 


669.3 


66925 


6 


6 


467 


66935 


66941 


66950 


66960 


66969 


66978 


?X 


67006 


670.5 






468 


670^5 


67034 


67043 


67053 


67663 


67071 


67080 


67099 


67108 


8 


8 


459 


671 '7 


67.37 


67136 


67145 


67154 


67164 


67173 


67.82 


6719, 


67501 


9_ 


9 


^^ 


6^^ 


673.9 


673-a 


67337 


67147 


67355 


67565 


67574 


67584 


67593 
67385 




471 


67301 


673 ii 


67331 


67330 


67339 


67348 


67357 


67367 


67376 




47» 


67394 
67486 


67403 


&74i3 


67433 


6743? 


67440 


67449 


67459 


67468 


67477 




47J 


If 


67504 


67514 


67533 


67533 


67541 


67550 


67560 


67569 




474 


67578 


67596 


67605 


67614 


67654 


67633 


67643 


6765. 


67660 




^?r 


67669 




67688 


tSi 


67706 


67715 


67734 


67733 


67743 


67752 




476 




67770 


67779 


6?8l8 


67B06 


678.5 


6783S 


67834 


67843 




477 


67853 


67861 


67B70 
67961 


67879 


67897 
67988 


67906 


679.6 


67915 


67934 




478 


67943 


67953 


67970 


67979 


S2S 


68006 


68oi5 


68024 




479 


68L.34 


68043 


68o53 


68061 


68070 


68079 


68097 


68106 


68ii5 




48o 


68ij4 


66i33 


68747 


68,5i 


68160 


6S169 


68178 


68,87 


68,96 
68267 


68505 




48. 


e8i[5 


68334 


6B333 


68545 


6835. 


6S560 


68269 


68578 


68296 
68386 




48a 


683o5 


6S3.4 


68333 


6833J 


68341 


6835o 


68359 


68368 


68377 




483 


68395 
68485 


68404 


68413 


6845 2 


68431 


68440 


SS? 


68458 


68467 


68476 




484 


68494 


685o3 




68550 


68559 


68547 


68556 


68565 




^ST 


68574 


68583 


68595 
6666 1 


esfeT 


"SeeTG" 


6K619 
68708 


6S6S 


68637 


6S646 


68655 


9 


486 


68064 


68673 


68^ 


68609 


68717 


68716 


68735 


68744 






487 


68753 


66763 


68771 


68789 
O8878 


68797 


68806 




68834 


68833 






488 


68843 


6885. 




6B869 
68958 


68895 
689^4 


68904 


689.3 


68933 


3 


3 


489 


6893, 


68940 


O8949 


68 966 


68975 


68993 


69003 


69^1. 


4 

5 


4 


490 


69030 


69038 


69037 


69046 


6^ 


69064 


69073 


69.^5 


69090 


'^ 


5 


491 


69108 


69117 


69136 


69135 


69144 


69153 


69,6. 


69.70 


69179 




5 


4h 


§;?? 


69305 


6?3,4 


69=33 


69333 


69341 


ISS 


69358 


6?26? 


69276 




6 


4^ 


l?i; 


69303 


693., 


69330 


69339 


69346 


69355 


69864 


8 




494 
^9~ 


69373 


69390 


69399 


69408 


69417 


69435 


69434 


69443 


69453 


^ 


8 


6y|6. 


69469 


69478 


69487 


69406 
69583 


69504 


695.3 


69522 


6953. 


69539 




4^6 


6y5,(8 


6955^ 


69566 


69574 


69595 


69601 


69609 


69618 


69627 




497 


69636 


69644 


69653 


69663 




69679 




^> 


69705 


697.4 




498 


697^3 


69733 


69740 


69749 




69767 


69775 


S£ 


6980. 




499 


69»io 


698,9 


69837 


69836 




69854 


69862 


6987. 


69888 




5oo 
5o. 


^J 


69906 
69992 


69914 


699^3 


6^^ 
70018 


69940 
70027 


^U 


69958 
70044 


?SS 


?o^f 




503 




?s 


70088 


70096 


70.05 


70114 




70.3. 


70140 


70.48 




5<.3 


70157 


70174 


70183 


70191 




?^5^ 




70336 


70234 




5o4 


70=43 


705 5 » 




^0569 


70378 


703B6 


703o3 


703l3 


7o33. 




-535- 


703,0 
70415 


7o338 


70346 


70355 


70364 


70373 


73^ 


70380 
70475 


70484 


70406 




5o6 


70454 


70433 


70441 


70449 


70458 


70467 


70491 




5o7 




S! 


7o5i9 


70556 


70535 


70544 


70552 


7o56i 


70569 
70655 


70578 




5o8 


7o586 


7o6o3 


70613 


7063. 


70639 


70638 


70646 


70663 




509 


70671 


70689 


70697 


70706 


70714 


70753 


70731 


70740 


70749 




5io 


70757 


70766 


70774 


70783 


70791 


70800 


70808 


7^877 


73575 


70834 


8 


511 


70843 


7085. 


70859 


70S68 


70876 


70885 


70893 


70902 


70910 


709.0 




5l3 


70937 


70935 


70944 


70953 


70961 


70969 


70978 


70986 


70995 




5i3 


71013 


71030 


v,°\t 


71037 


7io46 


71054 


71063 


7107' 


71079 






5i4 


71096 


71105 


71133 


7ii3o 


71.39 


7 "47 


71155 


71163 




4 3 


-575- 


7..81 


77785 

7"73 


vx 


77136 


71314 


71333 




71340 


7.348 


77757 


5 4 


5i6 


71365 


71390 


inti 


7i3o7 


7.3.5 


71334 


7.333 


7>34> 


6 5 


5l7 


?:^1? 


71357 


71366 


7.374 


71391 


?;42! 


71408 


7i4i6 


71435 


7 6 


Stfi 


7i44i 


7T450 


7-458 


71466 


7i4?5 


7.49» 


7i5oo 


7i5o8 


8 6 


5.9 

No. 


7-5.7 


71535 


71533 


71 54a 


7i55o 


71559 


71567 


71575 


7.584 


v^' 


9_1. 





1 


ii 


3 


4 


5 


6 


7 


B 


9 







Google 



TABLE XXVI. [Par. ITT 
Logarithms of Numbers. 




No. 5200 5800. Log. 71600 76343. 




No. 





1 


a 


3 


4 


S 


6 


7 


8 


9 




531 

533 

534 


71684 
71767 
7i65o 
7.933 


71609 
7.693 
7.775 
7.B58 
7.94. 


7.617 
71700 
71784 
71867 
7.950 


71709 

71875 
7.958 


7.634 

71800 
7.883 
7.966 


71641 
71735 
71809 


7i65o 


7.659 
7.741 
7.835 
7.9^ 


7.667 
71750 

7.834 

7I9I7 

71999 


71675 
71759 

7.84= 
7.9=5 
7=008 


3 
4 

5 
6 

B 


9 
3 


5a6 
537 
538 
5,9 


73363 

7=346 


73034 
7=107 
73.89 
73371 
7=354 


7=m5 

73380 
7.36= 


71041 
73.13 

73306 
71388 
79370 


7".4 

71196 
7137B 


73333 
73304 
7=367 


7=066 
71.48 

7=a3o 
7=3.3 
71395 
7=477 
7=558 
7=640 

7=8o3 
7=884 
73965 
73C46 
73. =7 
73307 


73074 
7=i56 

73403 


71081 
7=i65 
71147 
7=3 19 
71411 


73090 
71173 
7==55 
7=337 
73419 


5 
.5 
6 

I 


53o 
53 1 
53i 
533 
534 


7=428 
73509 
7159. 

7=673 
7J754 


7=436 
73518 

7376= 


7=444 
73536 
7=607 
73689 


7=45i 
7=534 
71616 
71697 
71779 


71460 

7i54i 
71614 
73705 
73787 


7=469 
73556 
7=63= 
717.3 
7=795 

73957 
73038 


7=485 
71567 
7=648 
7=73o 
73B1. 
7=893 

]'^ 

73i35 
73=i5 


71493 
71575 
7=656 
7=738 
7=819 
7=900' 
7=98' 
73063 
73i43 
73ii3 


7350. 

7=583 
71665 
7=746 
7=8=7 




536 
5l7 
53H 

54i 
543 
543 
544 


7>e3j 
7=916 

73 159 

73400 
73480 

73560 


73843 
73935 
73006 
73086 
73167 

7333B 
73408 
73488 

73508 


73853 
7=933 

730.4 
73094 
737f5 
■^,55- 
73336 
73416 


7194. 
73011 

73i83 


71868 
73949 
73o3o 
73i.i 
73.9- 


73908 

73i5i 

73i3i 




73344 
73414 
735o4 
73584 


73171 
73351 
7343a 
73511 
7359= 


73=bo 
73360 
73440 
73530 
736,x, 


73388 
73368 
73448 
735=8 
73608 


73396 
73376 
73456 
73536 
736.6 


73304 
73384 
73464 
73544 
736=4 


73391 
7347= 
73551 
73631 




546 
547 
548 
549 


73640 
73719 

73957 


737=7 
73807 
73886 
73965 


73656 
73735 
738.5 
73894 

73973 


73664 
73743 
73833 
7390= 

73^1 


73671 
73751 
73830 


7J679 

73918 
73997 


73767 
73846 
73936 
74oo5 


7309^ 
73775 
73854 
73933 
740.3 


7J703 
73783 
7386= 
7394. 
74010 


73711 


3 
4 
5 
6 

I 




55i 
553 
553 
554 


74u36 
74[i5 
74194 
74373 
74351 


74044 
74 n3 
74=0= 
74=80 
74359 


74o53 
74.3. 
74=10 
74388 
74367 


74060 
741 3o 
741.1 
74=96 
74374 


74068 

74l47 

74115 

743o4 
74381 


74076 
74.55 
74333 
743.3 
74390 


74084 
74.63 
74=41 
743=0 
74398 


74091 
74.70 
74=49 
74337 
744ofi 


Its 

74157 
74335 
744.4 


74107 
74186 
74=65 
74343 
744=1 


6 
6 

7 


555 
556 
557 
558 
559 


74439 
74507 
74586 
74663 
7474 1 


74437 
745.5 

7^749 


74445 
745=3 
7460. 


74453 
7453. 
74609 
74687 
74764 


7446. 
74539 
74617 
74695 
74771 


74468 
74547 
746=4 
74701 
74780 


74476 
74554 
74633 
747.0 
74788 


74484 
74501 
74640 
74718 
747SP6 


7449= 
74570 
74648 
747=6 
748o3 


74500 
74578 
74656 
74733 
748.1 




561 
56i 
563 
564 


75138 


74817 
74904 
749». 


74834 
749" 

75.43 


74841 


7485o 

75o8= 
75i59 


74858 
74935 
75011 


74B65 
74943 
75010 
75097 
75174 


74873 


7488. 
74958 
75o35 
75..3 
75.89 


74889 
?^5^ 




566. 
56, 


75io5 
75183 
75358 
75435 
75511 


75„3 

75443 
75519 


75310 
75=97 
75374 
75450 
755=6 


75=18 
753o5 
7538, 
75458 
75534 


75336 
75311 

?546? 
75543 


75549 


75i5i 
75338 
754o4 
75481 
75557 


S5I 

7541= 
75488 

75565 


75166 
75343 
75430 


75417 
75504 
75580 




570 

573 
574 


75587 
75664 
75740 
75Bi5 
75891 


75595 
75671 
75747 

75833 
75899 


?575? 
75831 
;59o6 


75610 
75686 
75763 
75838 
759.4 


756i8 
75694 
75770 
75846 


756=6 
7670= 
75778 
75853 
759=9 


75633 

7586. 
75937 


7564. 

ii 

75044 


75648 
75714 
75800 


75656 
75731 
758oe 
75884 


6 




576 
577 
578 
579 


76n8 

76.93 
76=68 


75974 
76o5o 
76115 
76=00 
76375 


75983 
76057 
76.33 
76=08 
76383 


761W 


75997 
7607= 
76148 
76113 
76=98 


76005 
76080 
76155 
76i3o 
763o5 


760.3 
76087 
76.63 
76338 
763i3 


7645 
76170 
76=45 
76310 


76103 
76178 
76353 
763=8 


76.10 
76185 
76360 
76335 


6 
6 


No. 





1 


3 


3 


4 


5 


6 


7 


8 


9 





:!,q,i,i.:db,GoogIe 



r^i^] TABLE XXVI. 

Lt^arithms of Numbers. 








No. 


16343" 
76418 

765?? 
76641 


1 


a 


3 


4 


5 


6 


7 


6 


9 




58j 
58a 
583 
584 


76435 
76500 
76574 
76649 


76358 
76433 

76656 




76S32 

76597 
7667. 


76455 
7653o 
76604 


76JB8 
76463 
76537 
766.3 
76686 


76470 
76545 

769.6 


76477 
76553 
76636 
76701 


76485 
76559 
76634 
76708 


3 

4 
5 
6 

I 


3 


585 
586 

is 

58, 


76716 
76938 


76733 

76945 

77019 


76730 
76805 

77096 


76738 
76812 
76886 
76960 
77034 


76745 

ri 

7704 [ 


76753 
76827 
76901 


76760 

76834 
76908 
7698= 
77o56 


76849 
76913 
76997 


76856 
76930 
77004 
77078 


4 
5 
6 
6 


1 

sis 


77085 
77-59 
77333 
773o5 
77379 


77093 

77166 

773i3 
77386 


77100 
77173 
77»47 
77330 
77393 


77354 
77317 
77401 


77162 
77335 
77408 


7734i 

774 i 5 


77303 
77376 
77349 
77431 


77. 37 

771.0 

77283 
77357 
77430 


77 '44 

77317 

77437 


77.5. 
771=5 
77198 
77371 
77444 




5,5 

1 

599 


7745= 
775^5 
77597 
77670 

r7743 


77459 

vfx 

77677 
7775o 


7761 J 

77685 
77757 


77474 
77546 

776.9 


7748. 
77554 
77637 
77699 

Tint 


77488 
7756. 
77634 
77706 
77779 


77641 


775o3 


775.0 

77583 
77656 
77718 
77801 


77517 




6qo 
6oi 

6o3 
6o4 


778.5 
77867 

78104 


78.1. 


778J0 
77903 
77974 
78046 
781 18 


778J7 
77909 

779SI 
78S53 
78.25 


77844 

7826. 
78.32 


77914 

^^ 
78.40 


77859 

77931 
78003 
78075 
78.47 


78154 


78017 
78089 
78161 


77«80 




6o5 

6o6 
607 
60a 
609 


78.76 
78347 

^8^ 


78.83 
78=54 
78336 


78333 
78405 
78476 


?82^ 
7B340 
784.2 
78483 


78304 
78276 
78347 
784.9 
78490 


78111 
78283 
78355 
784=6 
78497 


783.9 

is 

78433 

785o4 


78J97 
78369 


763o5 
78376 


78340 

78312 
78383 
78455 
785=6 


i 




610 
611 
613 
6i3 
6i4 


7B675 
78746 
78817 


786B3 


78547 
78618 

78760 
7883. 


78554 
78635 


7856. 
78633 
78704 


78569 
78640 
787.1 
78781 
7885= 


78576 
78647 
767.8 
78789 
78859 


78583 
78654 
78715 
78796 
788C6 


78733 
78803 
78873 


78739 


5 
6 
6 


6i5 
616 
617 
6<8 
619 


78888 
78958 
79039 


79036 
79J06 
79.76 


78903 
78973 
79043 
79. .3 
79.83 


7H909 
78979 
79o5o 
79130 
79.90 


79057 
79127 
79.97 


789=3 

^^ 
79>34 


7«9J" 
79000 
79071 
79.41 


789*7 

79078 
79.48 
793.8 


78944 
790.4 
79085 
79.55 
79=35 


78951 
7903 1 
79093 
79.63 
79=3= 




6ao 

6i3 
6a4 


79"9 

'IF 


79=46 
79316 
79386 


79=53 
79^3 

7953> 


79260 
79330 
79400 


79=67 
79337 
79407 
79477 
79546 


79374 
79344 
79414 
79484 
79553 


79=81 
75351 
79411 


79288 
7935s 
79438 
79498 
79567 


79435 

79S05 
79574 


79303 
79372 
79442 




6i5 
616 
637 
6a8 
6»9 


79588 

79657 
79737 


79734 

Si 


7^3 
79671 
79741 
79810 
79879 


79748 


796.6 

S4 


79693 
7976! 

79831 
79900 


79630 
79906 


79637 
79706 
79775 
79844 
799.3 


79W4 
797.3 
7978a 
7?85, 
TO9.0 


79b5o 
79720 

?P1I 




63o 
63t 
633 
633 

634 


80073 
80140 
80209 


7994. 
80010 
80079 
80.47 

8oai6 


79948 
80017 
8oo85 
80154 
802=3 


80092 
80161 
80239 


80336 


80106 

So. 75 
80343 


79975 
80044 
801.3 
80183 

Boi5o 


799H3 
8oo5i 
B0120 
80188 
80357 


SSS 

80127 
80195 
80164 


Boi34 

8O303 

80=7. 


3 
i 

6 
8 
9 




635 
636 

637 
638 
639 


eo4i4 

80483 

8o55o 


80384 
80353 
8o4ai 
B0489 
80557 


80391 

80496 
eo564 


80208 

80366 
80434 
8o5oi 
80570 


8o3o5 
80373 
8044. 
80 509 
805;? 


So38o 
80448 
8o5.6 
8o584 


80387 
80455 
8o5=3 
80591 


80393 
80461 
8o53o 
80598 


8o332 
80400 
80468 
80536 
80604 


80407 
80475 
80543 
80611 


4 

i 

5 


No. 





1 


3 


3 


4 


5 


G 


7 


8 


9 







:!,q,i,i.:db,GoogIe 



























No. 6400 7000. Log. B0618 84510. 




No. 





1 


3 


3 


4 


5 


6 


7 


8 


9 




&Jo 


B0618 


8^6i5" 


85637 


83638 


80645 


8*57 


^^ 


8^665" 


80672 


80679 


7 


W. 


&0686 


8^ 


fo^ 




B07.3 


80710 


80733 


8ff74o 


80747 -TTT 


64j 


Bcr754 


80774 


8078, 


80787 


^ 


8080, 


60808 


808.4 






643 


80811 






8084. 


80848 


8o855 


80868 


80875 


80881 






644 


80889 


80895 


80901 


80909 


809,6 




80929 


80936 


80943 


80949 


4 
5 
6 


3 


645 
646 


80956 
872j3 


80963 
8io3o 


60969 
B,o37 


8^^ 
8.1(3 


"53^3 
8io5o 


Ix 


K 


e,oo3 
8.070 


81077 


B.017 
8.084 


4 
4 


647 
648 


irz 


t::s 


8i,o4 
8,, 7, 


81111 

8, .78 


B 


81114 
8119, 
8.i!8 


e.i3i 


8,i37 
81204 


81.44 


8.. 5. 


I 


5 
6 


J*L 


81134 


8ii3i 


8ti38 


8.145 




H"733B 


81278 
8.345 


8,285 




6 


65o 


8i2j. 

81 358 


8.198 


"873^ 


8,3,1 


873"78 




"8"7337 




65i 


8,365 


8.438 


8,378 


8,385 


8i458 


8,398 
8,465 


8i4o5 


Bi4i. 


8i4.8 




65j 


8i4i5 


8143, 


8,445 


8i45, 


81471 


8,478 


BI485 




653 


fX 


l\S 


8i5o5 


8,5.1 


8.5.8 


8.5i5 


8,53, 


8,538 


8i544 


8,55. 




654 


8.57. 


8,578 


8i584 


8^. 


8.598 


81604 


8.6,, 


B16.7 




655 


TT6i4 


8,63, 


"87637 


8,644 


17657 


81657 


8,664 


876^ 


"876F 






656 


81690 
81757 


l\% 


81704 


81710 


8.717 


8.713 


81730 


8,737 


8.743 


81750 




657 


81770 


8,776 


81783 


f:z 


6,796 


81803 


8.809 


B.816 




65B 


8.813 


81819 
81895 


8i836 


8,842 


r^\ 


8,861 


8^93? 


818;? 






-^^ 


8^ 


81901 


81908 


8192. 




^JJ^ 


81948 




66o 


8,954 




8.96B 


81974 


"h7^T 


87987 


6,994 




B1007 


"8i;774 




66i 




81617 


8io33 


83040 


81046 


B1S3 


Bi^ 


81066 


82073 


82210 




661 
663 


81086 


82092 
BiTSB 


a 


82,05 


82.11 


821,9 
81.84 


61, i5 


B2,3i 


61,38 
81204 




664 


82117 


82223 


82230 


82136 


82143 


81149 


81169 


81176 




665 


81181 


81189 


-8^^ 


8i3oi 




8^375" 


8i3i, 


H7378 


8i334' 


8^34? 




666 


81347 


8i354 


8i3& 


81367 


8i3-73 


8i38o 


8i387 


B1393 
8i458 


8i4oo 


81406 




667 


814 13 


824,9 


82426 


Bi43i 


82439 


81445 


82451 


8i465 


81471 




66S 


82478 


82484 


s:^?j 


s;si 


8i5u4 


8i5,o 


ei5,7 


8i5i3 


8i53o 


8i536 




_669_ 


81543 


82549 


82569 
"8F63"3 


82575 
81640 


Bi58i 
81640" 


62588 
81653 


81595 


81601 




670 


8>607 


816,4 


"8^6^? 


B1617 


81659 


82666 




671 
671 


81737 


81679 
81743 


8i685 
82750 


s^ 


82698 
82763 


81705 
82769 


B27M 
81776 


827,8 
81781 


81714 


82730 

I'X 




673 




81808 


81814 


82821 


81817 


81834 


8i84o 


81847 




674 


81866 


81871 


B1879 


8i885 


82892 


81898 


81905 




81918 


81924 




675 


8io3o 


"8"^^ 


82943 


81950 


8io56 


82963 


Ills 


81975 


8^^ 


819S8 




676 


eaiiS 


83oo, 


83oo8 


830.4 


83oio 


83017 


83o4o 


83046 


83o5i 




677 
676 


83o65 
83129 
83,93 
83157"" 


63071 
83.36 


83078 
B3i4i 


83o85 
83,40 
83ii5 


SSs 


a 


B3,o4 
83,68 


83.10 
63.74 


831,7 
83.8. 




679 
680 


83 1 87 
83i5i 


8310.1 


83io6 


83u9 


83ii5 


83231 


83i38 


83i45 




83264 




83276 


83183 


83353 




"83337 


B33o8 




68. 


B33i5 


8332, 


B3317 


83334 


83340 


83347 


83359 


83366 


83371 




6Bj 


83378 


83385 


83391 
83455 


ss 


834o4 


834.0 


834,7 


B34j3 


83410 


83436 




683 


83441 


83448 


83467 


83474 


83480 


83487 




I3IS 




684 


835o6 


835ri 


835.8 


835i5 


8353, 


83537 


83544 


8355o 


83556 




685 


83569 


83575 


83582 


83588 


83504 
83658 


836o. 


"836^ 


"8367T 


"836^ 


836^ 


8 


686 


83631 


83639 


83645 


83651 


83664 


83670 


83677 


83683 


'^ 






687 


iW, 


83702 


8370S 


83715 


8371, 


83717 


83734 


83740 


83746 






688 


83765 


8377, 


83778 


83784 


83853 


f^^ 


838o3 


838D9 


838.6 


3 




689 


83822 


838i8 


83835 


83841 


83847 


83866 


838;i 


83879 


4 
5 




-6^ 


83885 


8389, 
839*4 


',^ 


83904 


83910 


839.6 


83^ 


83929 


83935 


83,41 




65, 


83948 


839&7 


83973 


83^79 


83985 


SS? 


K 


84oo4 


6 




692 


8401 1 


84017 


84oi3 


84019 


84o36 


84041 


84S48 


B4067 


7 




6^3 


84073 




84086 


l^l 


& 


84io5 


84,., 


84,17 


84.23 


84,3^ 


8 




694 


84,36 


84.42 


84.48 


B4.67 


84>73 


84i8o 


84t86 


84.9= 






695 


64,98 
8416, 


84io5 


8411, 


842.7 


84113 


8423o 


l4iJ6 


84242 


■84Mr 


84^55 




696 


84167 


84173 


84180 


84286 


843?4 


IS 


843o5 


843.. 


843.7 




697 


843i3 


84330 


84336 


84342 


84348 


84367 


84373 


84379 




698 


84386 


B4391 
84454 


^t 


844o4 


844,0 


84417 


84423 


^ 


84435 


84441 




699 




84466 


84473 


84479 


844V 


84497 


845o4 




No. 





1 


2 1 3 


4 


5 


6 


7 


H 


9 





b,GoogIe 



ff i»] TABLE XXVI. 




No.rOOO 7600. Log. 84610 88061. 




No. 





1 


S 


3 


4 


5 


6 I 7 


8 


9 




TOO 
701 

703 
704 


«4!iio 

8457> 
84634 
84606 
84757 


845i6 
84578 
84640 
8470J 
84763 


84511 
B4584 
84646 
84708 
84770 


845i8 

846?^ 
847 '4 
84776 


84535 
84597 
84658 
84730 
84781 


6454. 
846o3 
84665 
84736 
84788 


84547 
B4609 
84671 
84733 
84794 
84856" 
849.7 

& 

85.01 


84553 
846.5 
84677 
B4739 
84B06 


84559 
64631 
64683 
84745 
848</7 


84566 

84689 
8475T 
648.3 


3 

i 

6 

I 




705 
706 

709 


84619 
6488» 
8494s 
85oo3 
85d65 


84B87 
8494s 
85009 
85o7i 


8483. 
848a3 
84954 

85oi6 
85077 


84837 

85^ 
85o83 


84844 
84905 
84567 
85oi8 
85089 


85095 


B4861 
84934 
84985 
B5o46 
85.07 


84668 
84930 

85. .4 


ass 

85. 10 


6 


714 


85i:i6 
85i87 
85548 
85309 
85370 


85i3i 
B5io3 
85154 
853i5 
85376 


85.38 

853ii 
85381 


85.44 
85io5 
85i66 
85317 
85388 


85. 5o 
85a. I 

853I3 
853,4 


85.56 
85117 
85178 
85339 
85400 


85.63 
85ii4 
85a85 
85345 
854o6 


6ii(>9 
8533o 
6519. 
8535a 
854.3 


85a36 

lis 

854.8 


85i4i 
a53o3 
85364 
854a5 




716 
71B 

7'9 


8543. 
85401 
8555a 
85611 
85673 


85437 

85558 
856i8 
85679 


85443 
85503 
85564 
856i5 
85685 


85449 
855o9 
85570 
85631 
856,, 


85455 
855(6 
85576 
85637 
85697 


8546. 
85531 
85581 
85643 
857o3 


85467 
855i8 
85588 
85649 
85709 


85534 

856?5 
85715 


B5479 
65540 
B5600 
8566. 

8573. 


85546 
856o6 
65667 
85717 




730 

7i3 
734 


85733 
85794 
S5854 
85914 
8S?74 


85739 
85So2 
8586o 
85910 
85580 


85745 
858o6 
85866 
85036 
B5986 


85871 
85931 
8599= 


85757 
858i8 
85876 
85938 
85998 


SI 

85884 
85944 
8^04 


85769 
8583o 
85800 
85950 
86610 


85775 
65836 

B6^i6 


6578. 
85841 
B5901 
B5961 
B6S33 


85848 
85908 

66018 




735 
7^6 

7»8 
7=9 


86o34 

86^ 
86113 
86273 


86o4o 
86[oo 
B6.59 
86519 
86179 


86o46 
86106 
86i65 
86115 
66185 


86o5i 
86.1. 
86.7. 
86i3i 


86o58 
86>.8 
86177 
86137 
86197 


86064 
86.14 
86.83 
86343 
863t)3 


86070 
B6i3o 
86.69 

863ol 


86.36 
86195 
86355 
863.4 


S6i4. 
86101 
8636. 
86330 


86088 
86.47 
B6107 
8636; 
66336 


- 

G 

8 
9 




f 

73j 
733 
734 


8633] 

865io 
86S70 


865i6 
86576 


86344 
86404 
86463 
86511 
8658> 


86350 
864.0 

865^ 
86587 


86356 
864.5 
86475 
86534 
86593 


86363 
8643. 
8648. 
8654o 
86599 
86658 
867.7 

86894 


86368 
86417 

86546 
866o5 


66374 
66433 
86403 
66551 
866.. 


B6380 
86439 

86617 


86366 
86445 
865o4 
86564 
B66i3 


4 

i 

5 


736 
739 


B6747 
86806 
86864 


86635 
86694 

H 

86870 


8664. 
86700 

86876 


86646 
86705 
86764 
86613 
86881 


867.. 

ii 


66664 
B67S3 
86761 


86670 
66739 
867B& 
86847 
86906 


B6676 
86735 
86794 
86853 
869.1 


66741 
B6800 
66859 




74o 
74i 
74» 
743 
744 


869.3 
86983 
8704D 


87046 
87105 

87.63 


B6935 

87111 
87.69 


86941 


86917 
87005 
87064 
67.33 
87.8. 


86953 
870.. 
67070 
87.38 
87.86 


87017 
87075 
87134 
87.91 


86964 
67033 
6^081 
67140 
87198 


86970 

87.46 
87304 


673.0 






B7J16 
87274 
87335 
87390 
87448 


B7111 
B7180 
87338 

Kg 


87317 
87186 
B7344 
87401 
87460 


87333 
8719. 
87349 
87406 
87466 


8?i1 

8?355 
874.3 
B747' 


87345 
87303 
87361 
874.9 
87477 


87151 
87309 
87367 
87435 
87483 


87315 
B7489 


87310 

SSI? 

67495 


87368 
87326 

87384 
87443 
8750Q 




1 
753 

7S4 


87506 

87633 
87679 
S7737 


87!! 11 
87570 
87618 
87685 
87743 


875.8 

8769' 
87749 


B7513 
8758. 
87639 
87697 
87754 


B7S19 

87703 
87760 


87535 

87708 
87766 


B754. 

877.4 


87604 
87661 
87710 
87777 


87551 
676.0 
87668 
677^6 

87763 


67616 
67674 
8773. 
67789 


3 
4 
5 
6 

8 
? 


> 




»77!5 
87851 


87858 
8;9i5 
87973 
8Bo3o 


87806 
87864 
8791. 
87978 
68036 


876,3 
87869 
87937 
87984 


87618 

88047 


87833 
8788. 

87938 


87819 
87944 

88o58 


88007 
88064 


879" 
680 13 
88070 


87904 
87961 
88018 
88076 


t 


No. 





1 


3 


3 


4 


5 


6 


7 


8 


9 







3,a,i,zMbvGoOgIe 



TABLE XXVI. [i^iBi 
LogarithmB of Nuinbera. 




No. 76U0 8300. Log. 88061 91381. 




No. 





1 


2 


3 


4 { S 


6 


7 


8 


9 






88i3S 
88195 

mil 

88309 


88144 

88301 
88358 
883i5 


88307 
88364 
86331 


K. 

88313 
88370 
883,6 


88104 
88i6r 

88375 
88333 

B84* 
86503 
86559 
886i5 


88.67 
883SI 

88338 


881,6 
88,73 
88a3o 
88387 
88343 


88178 
88335 
8839, 
883?, 


881,7 
88.84 
88,41 
88398 
86355 


88190 

88304 
S6360 


3 
4 
5 
6 

8 
9 




765 
766 
767 
768 


88366 
88413 
8S4SO 
88536 
Be5<)3 


8S373 

8848? 
88543 
88598 


88377 
88434 

88604 


86440 

&86IO 


Si?; 

885o6 
88564 
86631 


88400 
88457 
865,3 
88570 
68637 
66683 
88739 
66795 


B8406 

88463 
885.9 
88576 
88633 


88468 
885,5 
8858. 
88638 


884 17 
88474 
8853o 

Si 


5 
5 


77a 
773 
774 

778 
779 
78^ 
781 
78a 


8870? 
88763 
66H18 
88874 

88986 
89045 


88655 
887.1 

88814 

88993 

89,04 
89.59 


887.7 
86773 
88839 

66885 
H8941 

89.00 
89,65 


86666 
88733 

?.S 

8889. 
68947 
B9003 

69170 


88673 
687,8 
88^84 
88840 
B8897 
68953 
89009 

srs 

89,76 


86790 
88846 
68901 


88689 
88745 
8B60, 
68S57 
889.3 


88&07 
88863 
S89., 


88700 

K 

68868 
889,5 




8B958 
69^.4 
89070 
891^ 

^■83 


66964 
89030 

s;.87 


8^081 
89,37 
69.93 


68975 


88981 
89037 

69304 




8,3., 
89376 

8q43i 


893,5 
89371 
893=6 
85383 
89^37 


B933. 
89376 
89333 
89387 
89443 


89583 

89448 
89504 

69889 
89944 


89333 
89387 
69343 
89398 
89554 


89,37 
69393 
893^ 
69404 
B9459 




89,46 
69304 
89360 

6^70 


^;i 

89365 
8943. 
8^76 


893,5 
89371 
8$i,6 
8946. 




787 
788 
78, 


89708 


89493 

89603 
89658 
897,3 


897.9 


89509 

8^564 
896,0 
89675 
89730 
89785 
8^840 

8^ 


895,5 
69570 
8^35 
69680 
69735 


69530 
89575 

6^. 
69666 
8974. 


8^561 
89636 


89586 
8^3 






790 
791 

794 


»97W 
89818 

899,7 
8998, 


89768 
89613 


89774 
69093 


89900 

90009 


900,5 


MM 


699.6 
89971 
900,6 


89933 




795 
796 

798 


90037 
9009. 
90146 

90355 


90306 
90260 


90048 
90,03 
90,57 
90a.. 
90366 


90108 

90317 
9037. 


90168 
90333 
90176 


90064 
901,0 
90,73 
90337 
90163 


90069 
90,14 
90,79 
90,33 

90341 

SS 

9o5o4 
9o558 


90075 
90139 
90184 

901 38 
90393 


90080 
90,35 
90,89 
90,44 
90398 


90.40 
90,95 
90349 
9o3o4 




801 

8o3 
eo4 


& 

90417 
90473 
?o5>6 


9c3i4 


90330 
90374 
90438 
90483 
90536 


903=5 
9o38o 
90434 
90466 
90541 


9033 1 
90385 
90439 
90493 
90547 


90390 
90445 


90J47 
90401 
90455 


90407 
90461 
905,5 
90569 


904.3 
90466 
9o5ao 
90574 




S06 
807 
808 
809 


1^4 
5^87 
90741 
90795 


90585 

& 

9^ 


90806 


90703 
^1? 


90655 


90607 
90660 
90714 
9076a 
906,1 


90613 
90666 
90730 
90773 
90837 


9067, 
90735 
90779 
90833 


906,3 
90677 
90730 
90764 

90836 


90638 
9068, 
90786 


3 
4 

5 
6 

I 




810 
8m 

at3 

Si3 
8i4 


90849 

^^ 
91009 


90854 
90907 
90951 
91014 
91066 


90659 
909,1 
90966 


90865 
90918 
90973 


90870 
90934 

91084 


90875 
90939 
9^ 
91089 


9088, 
90934 
90988 
9.041 
91094 


90940 

91046 
91100 


90998 


90897 
90950 
91004 
91057 
91110 




81S 
616 
817 
818 
819 


^1116 
91169 

91375 
91328 


'"1 

91338 
91381 
9.334 


,,,.6 

91180 

9(333 
91386 

9,33q 


,,.3. 

9139. 

q.,l34 


91 '37 


91.43 

9i3o3 
9.355 


91.48 
91301 
91354 
9i3o7 
9i36o 


91.53 
91306 
91,59 
9.3.3 

91365 


91.58 
9.»ia 

91365 

;.3.8 

9.371 


91164 
91317 
91170 
9.333 
9.376 




No. 





I 


2 


3 


4 


5 


G 


7 


8 


9 





:!,q,i,i.:db,GoogIe 



PK.1M] TABLE XXVI. 

Logaritbius of Numbers. 




No. 8300 8800. Log. 91 381 M448. 




N.. 





1 


S 


3 


4 


5 


6 


7 


8 


9 




8io 

Si 

8i3 
8i4 


9,38. 
91434 
914B7 

9i5.>3 


9.387 
9.440 
9.493 

9.545 
^,598 


91603 


9.397 
9.450 
9i5o3 
9.556 
91609 


9.403 
91455 
91508 
9i56i 
91614 
9.QG6" 
91719 
91771 
91814 
91676 


9.408 
9.46. 
9' 5.4 
9.566 
9.6.9 


9.4.3 
9.466 
915.9 
91573 
91614 


91418 


91414 
91477 
91519 
9.583 
9(635 


91439 
91483 
9.535 
9.587 
9.640 


3 
4 
5 
6 

8 


a__ 


6i6 

III 
819 


9i64b 

91803 
91855 


9165. 
91703 
9.756 
9.808 
9.86. 


91709 
9.761 
918.4 
9.866 


9.661 
91714 
91766 
91819 
91871 


91673 
91734 
9.777 
91B19 
9.881 


9.677 
9.730 
91783 
9.834 

?.887 


91735 
91787 
9.840 
91893 


9.687 
91740 
91793 
9.845 
91897 


91693 

9" 745 

IX 

91903 


4 
4 
5 

5 


83o 
83i 
835 
833 
834 


91908 
91960 
91011 

9ao65 
9'"7 


9J965 

91070 
91111 


9. 91 8 

91075 
91.17 


91914 

91976 
91018 
91080 

,31 31 


91919 
9198. 
91033 
91065 
91187 


919J4 
9.986 
9io38 
9309. 
91143 


9.939 

St 


91944 
91997 
93049 


91950 
91001 
91054 
91106 
911 58 


9.955 
93007 
9J059 
911.1 
93163 




836 

III 
B39 

84. 
84j 
843 
844 


91169 
9'"I 
91173 
913=4 
91376 
91418 

9153. 
91583 
91634 
91686 
91737 
917B8 
91840 
91891 


91174 
91116 

& 

91381 
91433 
91485 
91536 
5i588 
91639 
91691 
91741 
91793 
91845 
91896 


91179 
9113 1 
91183 
93335 
91387 
93438 
91490 
91541 

im 
i^. 

tut 
9190. 


91184 
91136 

91340 
91391 


91. 89 
9114. 
91193 
91345 
91397 
91449 
9j5oo 
93553 
91603 
91655 
93706 
91758 
91809 
91S60 


93195 
91147 

Hit 

91401 


9i3o4 
91355 
91407 


91357 
91309 
93361 
91411 


'1161 
933.4 
91366 
914.8 
93469 
9151. 
91571, 
93634 
91675 


913.5 

91167 
913.9 

9137. 
93433 
91474 
93536 
91578 
91619 
91681 




91443 
93495 
91547 


91454 

9i5u5 
91557 
91609 
91660 

91763 
918.4 
91865 
91916 


91459 
935.1 
9i56j 

& 


93464 

915 1 6 
91567 
916.9 
91670 
91733 
91773 
91834 
91875 
91917 




84S 
846 
847 
848 
849 


91701 
93751 
91804 
91855 
91906 


917.6 
91768 
91819 
91870 
91911 


91717 
91778 
91819 
9188. 
91931 


ii 

91937 


3 
4 
5 
6 

I 




85o 
85 1 
85i 
853 
854 


91941 
91993 
93044 
93095 
93:46 


91947 
91998 
93049 
93100 
93j5i 


91951 

93oo3 
93o54 
93io5 
93i56 


919^7 
93008 
93059 
93. .0 
93,6. 


91961 
930.3 

93166 


91967 
93018 
93069 
93.10 
93171 


91973 
93034 
93075 
93.35 
93.76 


91978 
930J9 
S080 
^3. 
93.81 


91983 
^^4 
93o85 
931 36 
93.86 


93039 
93090 
93.41 

93.91 




855 
856 
857 
858 
859 


9J-97 
933^ 


93101 
93i5i 
933o3 
93354 
S404 


93i5e 
93308 
93359 
93409 


933.3 
93i63 
933.3 
93364 
934.4 


93318 

,336, 


93333 
93373 
S313 
93374 
93415 


93137 
93378 
93318 
93379 
93430 


93333 
93i83 
93334 
93384 
93435 


93id7 
93188 
93339 
^38^ 
93440 


93343 




861 
86a 

863 
864 


93450 
93500 
93551 
93601 
9365. 


93455 
93505 
93556 
936d6 
93656 


93561 

936.1 

9366. 


935T5 
93566 
936.6 
93666 


,3470 
,35ao 

93611 
93671 


9347S 
93516 
93576 
93616 
93676 


93480 
93531 
93581 
9363. 
93681 


93485 
93536 
93586 
93636 
93687 


93490 
9354. 

S691 


93596 

^646 
936?, 




865 
866 

867 

869 


93701 
93751 

93901 


^707 

93807 
93857 
93907 


93713 
93761 
^8.3 
93861 
939.1 


937.7 
93767 
^38.7 
93867 
93917 


^711 
93771 
^813 
93871 
93931 


93737 
93777 

93817 
93877 
93917 


93731 
93781 
93831 

93931 


93737 
93787 
^837 
93887 
93937 


93741 


93747 

IF 




870 

873 
874 


93951 

B 

94>5i 


93957 
94007 
94057 
94106 
G.56 


93963 
940.1 
9406a 
94111 
94.61 


9^901 
94017 
94067 
94116 
94.66 


93973 
94011 
94073 
94.11 
94171 


93977 
94017 
94077 
94116 
'*Ji76 


93983 
94o3i 
940S3 
94.3. 
94.8. 


939H7 
94o37 
94086 
94i36 


93991 
94041 

94.9" 


^;S 


3 

i 

6 
8 




875 
876 

879 


94101 
94i5o 
94300 
94349 
94399 


94106 
94155 
943o5 
94354 
94404 


9431 1 
94160 
943 lO 

94409 


94116 
94365 
943i5 
94364 
944.4 


9433. 
94170 

94330 

If' 
94419 


94136 
94175 
94315 
94374 
94414 


94331 
94180 
94330 
94379 
94419 


94336 
94i85 
94335 
94384 
94433 


94340 

& 


94145 
94195 

943^5 
94394 
94443 




No. 





1 


3 


3 


4 


5 


6 


7 


a 


9 







:!,q,i,i.:db,GoogIe 



TABLE XXVI. [FN- IBS 
Logarithms of NumbcTB. 








No. 





I 


S 


3 


4 


5 


6 


7 


8 


9 




B8i 
883 
8B3 
B84 


94448 

as 

9464'. 


94453 
945«3 
94552 
9460. 
94650 


944M 
94507 
94557 
94606 
94655 


94463 
945.3 

&«; 

9l66o 


945.7 
94567 
946,6 
04665 


94473 
94533 
94571 
9463. 
94670 


94478 
54537 
94576 
54636 
54675 


94483 
94532 
94581 
94630 
94680 


94488 
94537 
^586 
94635 
94685 


mo 

94689 


3 
4 
5 
6 

I 

9 




886 

SI.' 

88, 

s?; 


94O94 
S743 
9479' 
9484. 
9(890 


94895 


94704 
54753 
94803 
94851 
94900 


94709 
94756 
94807 
94856 
949-5 


94714 
9l763 

94861 
949.0 


9^768 

948,7 
94866 
919-5 


947=4 
94773 

949.9 


& 

94827 
94876 
949=4 


94734 
54783 
^4833 
Skl88o 
94939 


94738 
94787 
94836 
14885 
94934 


3 
3 

4 
4 
5 


95o36 
$5>34 


94944 
94993 
9504 1 


r5^ 

95095 
95.43 


94954 
95ooa 
95o5[ 
95,00 
95,48 


94^ 

95o56 
95io5 
95.53 


9i963 
950,3 
95061 


94968 
950,7 
95q66 
95,. 4 
95i63 


9497J 
9507! 


9497B 

95.34 

95173 


95o32 
95080 
95129 
95.77 




Sol 
8?7 


$111 
95376 


9284 
9 335 
9 38i 


95386 


95294 
953^3 
95390 


9535^ 

ii 

95444 
9549= 
95540 

95586 


95207 
95355 
953o3 
95352 
95400 
95448 
95497 
95545 
95593 


9i3,. 
95360 
95308 
95357 
95405 


95365 
953.3 
95361 
554.0 


t.70 
95318 
95366 
954.5 


95226 

95374 
95333 
9537. 
954.9 




9CO 
901 

IS? 

V>4 


95434 
9547a 
95521. 


95419 
95477 
955a5 

95632 


95434 
55485 
95530 
95578 
95636 


95439 
95487 
95535 
05583 
9563. 


95453 
9550, 
95550 
95598 
95646 


95458 
95506 
95554 
95603 
55650 


95463 


95468 
955.6 
95564 
956,3 
95660 




905 


05665 


95070 
9571a 
55766 
958t3 
95861 


9i674 
95723 
95770 
958.8 
95860 


95079 
95737 
95775 
95B13 
95871 


95733 
95780 
95B28 
95875 


950B9 
95737 
95785 

95832 
95880 


95094 
95742 
95789 
9583? 
95885 


95098 
957^ 
95794 
95842 
95B90 


*,o3 
95751 
95799 
95847 
95895 


95756 
95804 
95853 
95899 




911 

9i3 

9M 


91904 
95953 


95909 
95957 
96004 
96053 
96099 


959-4 
9596. 
96009 
96057 
56,04 


959,8 

96014 
96061 
96.09 


95933 
95971 
960,9 
96066 
961,4 


95976 
96033 
96071 

q6l,8 


?^ 
96038 

96076 

q6,33 


95,38 
55985 
96633 
96080 
96,28 


9594. 

9608S 
96133 






s;2 

9.9 


96M= 


96,47 




96156 
96204 
96351 
96298 
963S6 


9616, 

963o3 
96350 


96,66 
963.3 
9626, 
96308 
96355 


96318 
96365 
963,3 
96360 


96.75 
96323 
96370 
963,7 
96365 


96337 
96^75 
96322 

q636o 


96.85 
96332 
56380 
96337 
96374 




910 
921 

9>^ 


96510 
96567 


96384 
96431 
96478 
56525 


96388 
96435 
96483 
96530 

96577 


gov 
96440 
56487 
96534 
5658, 


9OJ9B 
96445 


90403 
96450 

96497 
96544 


96407 
96454 
96501 
96548 


9O4.3 

96553 
96600 


964.7 
96464 
965.1 
9655B 


96421 
96468 
965.5 
96563 




9,5 
9^6 

PS 
939 


9M.4 
96661 
96708 
96755 


967.3 


96670 
96717 
96764 
968,1 


06638 
96675 
96723 

& 


96633 
96680 
96737 

96830 


96685 
96731 
9677B 
g6835 


96783 
96S30 


96647 

^. 
9678B 
06B34 




S^o3 
96750 
9^97 


3 
4 

5 
6 

1 

9 


* 


910 
93, 
931 
933 


96848 


96900 
969^ 


96997 
97044 


96863 

97001 
97049 


96867 
96914 

97007 
97053 


©5 
97°.. 
97o58 


56933 

96970 
97016 
97063 


96881 
56938 
96974 
9703 1 
97067 


56886 
96932 
9697? 

97035 
97072 


96984 
97o3o 
57077 




93b 
,36 

938 
939 


970a, 

97' 74 


97080 
97i33 

972 j5 

97271 


^,83 
9723o 
97176 


97095 

97.88 
97334 

97280 


97100 
97'46 


97104 
97i5i 
97197 
97143 
97390 


97194 


97114 
97.60 
97306 
97353 
97^99 


971.8 
97165 
9731. 
97257 
973o4 


97123 

97216 
??3o8 




No. 





1 


2 


3 


4 


5 


6 


7 


8 ■ 


9 





:!,q,i,i.:db,GoogIe 



No. WOO lOOOO. 








Log. 97313 30390. 




No. 





1 


a 


3 


4 


5 


6 


7 


8 


9 




St 

S3 
944 


973i3 
97350 

^45. 
97497 


973.7 

97364 
97410 

97456 
975oa 


9732 s 

97368 
97414 
97460 
97506 


97337 
97373 

97511 


773J1 
97377 
974>4 
97470 
97516 


97336 
97382 
974=8 
97474 
97520 


97J40 


97345 
97391 
97437 

97483 
97539 


97350 

97488 
97534 


77354 
97400 
97447 

V4t 


6 

i 

9 


>_ 


945 
946 
947 
94» 
94? 


97^43 
97717 


97548 
97594 
97640 
97685 
9773- 


97598 
97644 


97740 


97!)Os 
97607 
97653 


97566 
97612 
97658 
97704 


97663 
97708 


97575 
9763. 
97667 
977'3 
97759 


97580 
97626 
97675 


97585 
97630 
97676 
97722 
^68 


3 
3 
4 
4 
5 


95o 
,5, 
95a 
953 
554 


97864 


97777 
97B.3 
97868 
97914 
97959 


9778a 
97827 
97873 
97918 
97964 


9783J 
97877 
979=3 
97968 


97882 
979=8 
97973 


97886 
97931 
97978 


97845 
97B91 
97937 
97982 


97804 
97850 
97896 
97941 
97987 


9799" 


97813 
97859 
97905 
97950 
97996 




955 

957 
?5B 
959 

96a 
963 
9<« 


oSooo 
98046 


oSoo5 
98o5o 

98186 


u 

98.00 
98.46 
98.91 


98014 

98150 

9«.95 


9838. 
98426 


98023 
98068 
98.14 
98159 
98204 
9875ir 
98295 
98340 
98385 
98430 


96038 
98073 
98.18 
9S164 
98209 
98^54 
^3^ 
984^5 


98078 

Is 
& 

98349 


98363 
98308 
98354 
98399 
98444 


9804. 

98268 

98358 
98403 




98363 


98^32 

if. 


98236 
98381 
98327 
98372 
984.7 






9fa5 
967 
969 


9849S 
98543 
9SMJ8 
98631 


i«547 


98462 
9S507 
98552 


98466 

985ii 
98556 
9860. 
96646 


9«47i 
965 l6 
^56; 
98605 
98650 


9H47i 
98520 
98565 
?86.o 
98655 


98480 
98525 
^570 
986,4 
9865, 


98484 

98529 
98574 


9848, 
ISIS 

98668 


96583 
96628 
98673 




979 
971 

973 
974 


98677- 
9S733 
98767 


98771 
986[6 
,88<x, 


9«I)M0 
98731 
98776 
98820 
98865 


98B25 
98869 


98095 
96740 
96784 
98859 
96874 


9B700 
98744 

isa 
9887S 


98704 
&3 


98887 


987.3 

98847 


987,7 

laasi 
,8896 




979 


98989 
99034 
99078 


99083 


989r,9 

98954 
98998 

99043 
99087 


9«9'4 
98958 
99003 
99047 
99092 


989,8 

99007 
99052 
99096 


9«9,J 
98967 
99013 
99056 
99[tK) 


989=7 
98972 
990.6 
9906. 
99105 


9893. 
98976 
99031 
99065 
99109 


9»98? 
99035 
99069 
99114 


98941 
S^5 
99029 




1 

583 

IS4 


991 jj 
99167 

99300 


99'=7 
99171 
99216 
99260 
993o4 


99.3. 

99.76 
99220 

99=64 
99308 


99. Jt. 
99.80 
99"4 


99317 


9,,4b 
99189 
9973S 
99*77 
«3i. 


99149 
99193 
99238 
99282 
99326 


99154 
99198 
^343 

99,86 
99330 


99ib» 
99303 
99347 
833; 


99.62 
99207 
99251 




985 


99344 

99388 
99432 
99476 
995SO 


99J4B 

11 

994S0 




9931)7 
99401 
99445 


99517 


99366 

^S 
99498 
99542 
99585 

99717 
99760 


99370 
99546 

99677 
^5 


99374 

?|S 
& 

99682 
99726 
99769 


8555 


99427 

99559 
^? 

^4 

99778 


3 

i 

6 
I 


1 


991 

IP 

994 


99^64 

99651 
95605 
99739 




99575 
996.6 
99660 
99704 
99747 


22^" 

99621 
9064 
99708 
99755 


99599 

99730 
99774 


3 
3 


99! 
996 

SS 

999 


99870 
99913 
99957 


99874 
99917 
99961 


99878 
99965 


ill 

999=6 

99970 


99800 

99843 
99887 
99930 

99974 


^4 

?S?5 

99978 


99808 
99896 


99813 

5^56 
99900 

99944 
99987 


9990^ 

99948 
99991 


99821 

99909 
99951 
99990 




No. 





1 


3 


3 


4 


5 


6 


7 


e 


9 





:!,q,i,i.:db,GoogIe 



" 


H-m^M 


HourPiH 


Sine. 


DiffI 


CMecanl 


T«««... 


Diff.l 


ICoUDBen 


Secaal. 


CosiHi. B 






6.463^ 




Infinlle. 


Inf. Neg, 




lofinile. 




10.00000 6 




II 5953 


e 


3oto3 


13.53637 


6.46373 


3oio3 


.3.53617 




00000 5 




5944 


16 


76476 


17609 


13534 


76475 


.7609 


3353. 




00000 5 


3 


5,36 


34 


94085 


.3494 


05915 


94085 


.34;4 


oSo.S 




00000 5 


4 

1 
6 


55^8 


33 


7.06579 


969 


13.93431 


7.06579 


969, 


.3.9331. 




00000 5 


"nr. 


40 

48 


7..637C 

34i88 


V 


IJ.83730 
75811 


7.16170 
i4i88 


^ 


.3.83730 
758.3 


"■■^^ 


.0.00000 5 
00000 5 




Ud 


56 


3088 


58oo 


691 18 
63318 


3o883 


58oo 


69.18 
633.8 




00000 5 


B 


1 ' 


3668 


5u5 


36683 


5ii5 




00000 5 


-2 


56 48 




41797 


4576 


58303 


41797 


4576 


58303 




00000 5 


1,58 40 




7.46373 


4i39 


.3.53637 


T463^ 


4.39 


13.53617 




.0.00000 5 




56 3] 


1 If 


5o5i3 


i 


4"33 


5o5.3 




fi 




00000 ^ 


!= 


58 M 
56 .6 


1 36 
1 44 


1% 


5^ 


ooow 


00000 i 


i4 
15 


58 8 


I 5i 


60985 


_3??7 


390.5 


6^6 


390,4 


00000 


00000 4 


M 56 




7.6398. 


Itos 


11.36018 


7.63983 


36o3 


.3.360.8 






r6 


57 5' 


3 8 


66784 


3633 


33316 


66^65 


3633 


333.5 




00000 i 




57 44 


3 16 


69417 


3483 


3o583 


694.8 


3461 


3o583 




9.99999 4 


]8 


5? 3( 


a 14 


71900 


3348 


iSino 


71900 


i348 


38 [OO 




99999 ' 


12 


57 Pfi 


3 33 


74348 




15753 


7434s 


3118 


35753 




99999 'i 


.. 5, >, 




7.76475 


777^ 




7-76476 


■1..9 


.3.33514 




9-99999 ^ 




57 J:. 


a 48 


78594 




'31406 






i.4o5 




99999 ^ 




57 4 


1 56 


80615 


is 


19385 




i 


.9385 




99999 3 


i3 


56 56 


3 4 


83545 


.5455 


83546 


.7454 




99999 3 


14 

35 


56 48 


3 13 


84393 


J773 


'56o7 


84394 


1704 


.5606 




99999 : 


.1 56 40 


3 30 


7.86166 






7.86.67 


.1..3833 




9.99999 ; 


i6 


56 3j 


3 16 


87870 


.639 


13. 3o 


87871 


,63, 


11139 




99999 i 




56 =4 


3 36 


936.3 


i579 


.049. 


89510 


■579 


,0490 




V9999 I 


j8 
3o 


56 16 
56 8 


3 44 
3 53 


■ 534 
1473 


^ 


?:^ 


i5j, 

.473 


Si; 


0^1 


^l 


11 56 


4 


7.94084 


1434 




7.94086 


■ 434 


.3.059.4 




9.99998 3 


3i 


55 53 


4 8 


95508 


\'^ 


'0439= 


Jsiio 


;l5i 


04490 




99998 3 


3» 


55 44 


4 16 


96887 


03..3 


m 


o3i.i 




999983 


33 


55 36 


4 34 


98333 


jH 




:x, 


0.775 




99998 3 


34 
15 


55 jB 


4 33 


99530 


oo48o 


99513 


0047S 


00003 


999983 




4 40 


8.00779 


1333 


11.9913. 


8.00781 


1333 






9.99998 3 


36 

3? 


55 11 

55 4 


4 4S 
4 56 


o3ioj 
o43Si 


\\U 


1^ 


03.9, 
04353 


ill 


oio 


^; 


99998^ 
99997 » 


36 


54 5& 


5 4 


iiiS 


95650 


95647 




99997 3 


i 


54 48 


5 J3 


05478 




94531 


o548i 


..ool 


945.9 


oooo3 


99997 ' 


.1 54 4o 


5 30 


8.06578 




,..93431 


8.o658i 


1073 


...93419 




9-99997 ' 


4> 


54 3i 


5 38 


O765o 


io46 


93350 


07653 


1047 


93347 




99997 ' 


43 


54 14 


5 36 


08696 




9i3~ 


08700 


1033 


9i3oo 


oooo3 


99997 1 


43 
44 

45 


54 16 

54 8 

t. 54 


5 44 
5 53 


09718 


^ 




09713 


_976 


00178 
89380 


^ 


99996.fi 


6 


8.1.693 






•■;;i 


955 


7T7b"83S4 




9.99996 1 


45 


53 5j 


6 8 


13647 


934 




934 


sa? 




99996 1 


47 


53 44 


6 16 


i358i 


1;^ 


86419 


13585 


g 


00004 


99996 '3 


48 


53 36 


6 3^ 


.4495 


855oS 


i45oo 


85500 




99996 . 


49 
5o 


53 38 


6 33 


■ 53^1 


sh 


84609 


15395 




846o5 


0000, 


9999«. 


,1 53 30 


6 40 


8.16368 


■~B6r 


ri. 83733 


8.16373 


~66i 


...83737 




9.99995 .0 


5i 


53 T5 


6 48 


1 71 38 


843 


83873 


17.33 


843 


83867 




99995 9 


5> 


53 4 


6 56 


17971 


837 


81039 


1^ 


838 


830J4 


O0OO5 


99995 1 


53 


53 56 


7 4 


18798 


811 


8.103 


813 


8^384 




99995 7 


54 
55 
56 
57 


53 48 




,^To 


_797 


80390 


.96.6 


.jm 


oooo5 


99995 6 


II 5i 40 

53 33 

53 34 


7 18 
7 36 


8.30407 


783 


78043 


8.3o4i3 


781 


'7^5 
78o36 


00006 
00006 


99994 3 


se 


53 16 


7 44 




743 


77187 




743 


77380 


00006 


99994 3 


59 


53 8 


7 53 




730 


76544 


S3463 


73o 


76538 


00006 


99994 1 


S 


53 


8 


14186 




758i4 


34193 


7.8 


75808 




9999^ " 


H 


HourP.M. 


Houri.M. 


CoiilH. 


Diff.l' 


S«uil. 


CoUm^t 


Kff.l' 


Tangeai. 


Cosecant. 


8i«, |h 



db,GoogIe 



FM.iaO] 


TABLE XXVH. 






]» 




Log. Sines, TnngenU, and Secinta. 


178= 


H 


HoiiTA-K. 


U<>urP.H. 


Sine. 


Dif.l 


CoMeanl. 


Tiu.««l. 


DiOll 


DoiaoneM 


Secut. 


Cosine. 


H 


II 5i 


080 


8.a4.8( 




11.75814 


8.3419a 


"tTT 


" .75808 




?-99993 


3 


5i 5a 
5. 44 
5i 36 


8 8 
8 16 
8 14 


1& 


g 


75097 
7439, 
736^ 


34910 
i56i6 
363ia 


706 

IS 


73688 


00007 


99993 
99993 

99993 


57 


4 
5 


5i 18 


8 3a 


a698S 


673 


730T1 


3699;^ 


673 


73oo4 


00006 


9999a 


56 
55 


II 5l ao 


8 4o 




"663" 


H.7a339 


8.37669 


663" 


...7333. 




9.9999a 
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17357 


45 


?3643 






W348 




39 
40 


34 48 


l5 13 


aG6-T3 


44 


733.8 


37437 


46 


71573 


^55 


1 


99145 


ii 


.o34 4o 


1 35 ID 


9.36739 


45 


.0.73361 


'r,S 


47 


.0.73504 


10.00757 




9.99343 


4[ 


34 3i 


i5 18 


16806 


47 


73.94 


48 


71434 


00759 




0934. 


;i 


41 


34 34 


35 36 


16873 


48 


73.i7 


37635 


49 


73365 






9?i38 


43 


34 16 


35 44 


36940 


49 


73060 


37704 


Si 


71196 


00764 




W>36 


17 


44 
45 


34 8 


15 51 


37007 


5o 


7a993 


17773 


53 


73337 


00767 




5?333 


16 
.5 


■o34 


1 36 


9.17073 


"57 


'73860 


9.37841 


53 




,0.00769 




9.99131 


46 


33 5s 


a6 8 


37.4' 


53 


3791. 


54 


"73089 






99319 
99116 


.4 


47 


33 44 


16 16 


37306 


53 


71794 


37980 


55 




00774 




.3 


48 


33 36 


a6 >4 


37373 


55 


73737 


38049 


56 


;ii 






99114 




t 


33 38 


16 3i 


37339 


56 


7366, 


38,1? 


58 


00779 




99331 


— 


ID 33 3D 


I 3640 


9.374115 


"5^ 


,0.73595 


9.38rS6 


59 


[0.718,4 


10, 00781 




9.99119 


5r 


33 13 


36 48 


17471 


58 


]l%^ 


aBi54 


66 


71746 


00783 




99a. 7 


2 


Si 


33 4 


a6 56 


17537 


59 


a83i3 


61 


71677 






993.4 


53 


3a 56 


17 4 




6^ 


l^. 


384?^ 


63 


71609 


0078S 




99313 


7 


54 
55 


33 48 




3766! 


61 
"6^ 


63 


7.541 


00791 


a 


,9309 


6 


10 3a 4d 




9.17734 


.0.73366 


9.38517 


"65 


[0.71473 


10.00793 




9.99307 


56 
57 


33 3a 

33 >4 


37 38 
37 36 


;;?8 


64 
65 


73.36 


s. 


66 
67 


7i4o5 

71338 


S5« 


I 


99104 

99303 




58 


33 16 


3744 


17930 


66 


73070 


aS73o 


68 




ooSoo 




99100 




59 


33 8 


37 53 


■j^ 


&7 


73005 


38798 


69 




oo8o3 




99'97 




60 
H 


3a D 




68 


7'94o 


38865 


71 


7.135 


ooeo5 




99195 


M 


Houir.H 


H<HirA.H. 


Ci«t«. 


Diff 


Secanl. 


Coiaag™ 


Diff 


Tangent. 


Cosecanl. 


fe 


Sine. 


DO 


P 


A 


A B B 


C 


C 7S" 






Seconds of time . 




!• 


8- 


3" 


4* 


5- 


6' 


7* 














(A 


9 


n 


36 


34 


43 


5. 


60 








Prop. partB of cole 


!« 


9 


18 


16 


35 


44 


53 


61 












to 




> 


I 


I 


I 




3 


1 









11 






A 


A 


B 




B 


c 




C 168°1 


M 


Hour..M 


Hooff.M. 


Sine. 


Difl- 


Cosecant. 


T^sent. 


DiB- 


ColMigonl 


See ant. 


Diff- 


Cosloe. 


M 
fio 


[o 3i 


I 38 


9.38060 




"■VXS. 


0. 38865 




,0.71,35 


10.00805 
















3893; 




7,067 






9919a 


a 








% 
















99,90 


H 


3i 3( 




t 






1 


IX 


ooe,; 






4 

"1 


3i aS 


18 3a 


383,9 


4 
5 


7168. 


39.3. 


4 

~5" 


008.5 





99185 


55 




, 38 40 




.0.71616 




■°-?s?? 


































3f . 


38 56 


3851; 




7I48B 


39335 




70665 










H 


3o 5t 


39 4 


3857: 




7i4a3 




a 










^ 


3o 48 


39 13 




V 


7.359 


39468 




00838 




99'7' 


50 


10 3o 4o 


I 39 aq 


9.38705 




■-■?;.-?; 






I0.7D465 


lo.oo83o 












:ffi? 








SS 


oo83- 




99167 


38 












3966f 


■ t 


0083; 












3S960 






39731 


M 


70366 


oo83) 








■ 4 




39 ba 


14 


7-040 






70300 


00840 




99160 


45 








.6 






16 


,0.701 34 


10.0084; 
















^5o 






70068 












..,4. 




,9.5< 




a 


iH 




ooe4t 






43 
















X 










19 


=9^B 




39377 




70733 


3o,Jt 




00853 






41 
4o 


lO 29 JO 




9,39340 




10.70660 


'■£;S 














39 1; 








70597 
70534 


33 


69739 


oo85t 




99,4a 


g 




.14 




3946( 


i3 


3o3a{ 






0086. 












34 


70471 


3039, 


iS 


gs 










34 






39b9, 


3fi 


70409 




36 






99.35 


35 


10 28 40 






io.7o34(i 


9.3o5a3 




To.ooeet 
















70384 








co87( 










a8 a. 


3i 36 








3o65: 




69348 


0087; 








iM 


38 i( 


3i iA 






70159 


3071: 




69383 


0087! 








19 
In 






39903 


-3r 


70097 


30783 
9.30846 


3, 

33 


693,8 


00878 




9913a 


ii, 


EO a8 


. 3a 




10.70034 


,o.6<„S4 


10.0088, 




9.991 19 


.Hi 


»7 5^ 


33 8 




.(3 






33 


69089 


oo88- 




99117 


tt 


3a 


17 4^ 
17 36 


3a i5 
3a 34 


i^ 


33 
,14 




30975 
3,o4o 


35 
36 




00886 
00888 




99114 


J4 
















0089. 






is 




I 3a 4a 


9.30375 


36 




9.3u« 


38 




10.0089; 






.-Wi 








37 






39 












,1-, 






















99to] 




1« 


26 5( 


33 4 


30450 




6954 1 






68639 
6857S 


0090, 








J9 




33 13 




41 


69479 


3.4a5 


4a 






30 


to a6 40 


1 33 ao 


0,30583 


10.694.B 


9.31485 


43 


,o.685ii 










j6 3^ 


33 a8 


3064; 


^7 






44 


68448 






sss 


■,t 








3070. 


4< 


w. 


3i6i( 


4', 








4H 






3o765 


4^1 




46 










n 


44 
4^ 


=6 8 


33 53 


3o836 


46 


69174 


31745 


47 


68357 


00917 




99083 


i5 




. 34 




47 




9.3,8o( 




.0.68194 
68i3o 


,0,00910 




9.99080 


dd 
















00911 




99078 




'f-' 


a5 i 


34 16 




'") 




3,93; 


^t 


68067 


009a; 




99075 






a5 3( 


34 a4 


3io6f 






fX 


S-. 


68004 


0091! 














31139 


5. 






67941 




-f 




To 


10 35 at, 




9.^nflo 




10.6SHII 


0.331,3 






10.0093; 




It 


35 1: 


34 48 




SI 


68750 




'.'. 


67815 








i 


■n 






3i3io 




68690 

6863o 


3334f 




6775a 






990b3 


•..f 






3i37( 


S*} 












99o5s 






34 4t 


35 13 


3i43o 


56 


68570 


33373 


58 


67637 




a 




-5 


10 34 4t 


. 35 30 


9.31490 


s-> 


,0.66510 


9.3343( 


5o 


.0.67564 


10.D0946 




9.99054 


Vi 


34 3: 


35 a8 






68451 


33498 
33561 




6750a 


0094; 




9905 1 








35 36 


31609 




68301 
6833 1 


1.1 












"iK 


14 rf 


35 44 


31669 
31738 




336a; 




67377 


00951 




W°46 




Vi 


34 t 


35 53 


M 


6837a 


















34 01 


36 D 




63 




33747 


65 


67353 




' 


99040 


M 


Hour p. » 


Hoi.r*.M, 


CosLne. 


Diir 


He™.. 




VvS 


Ta„gen., 


Cosecanl. 


^ 


Sine. 



Seconds of lime 


!■ a- 


3' 


4- 


5' 


6- 


7' 


Prop, partt of coU. i B 

(c 


B lO 
S 16 


33 


3i 


39 
40 


47 


54^ 
57 



H 


Houf*.» 


H<«rr.u. 


SiH. 


Wff 


CoHum. 




Diff 




Secant. 


DilT 


Cosiike. 


63 




10 14 □ 


. 36 






I0.683I3 






10.67353 


10.00960 
















68i53 






6719c 




99038 


y 














68o34 


















,1 


33 36 


36 =4 


3196O 


.i 


33933 


.i 


67067 


0096* 










i 

-5 


33 iS 


36- 3i 




4 


67975 


3^995 


4 


67005 


00970 





99o3o 


55 






. 36 4.. 


9.3ao8^ 




'"'Util 


9.33..57 


5 


-a; 


10.0097. 






















0097! 














36 56 


3aio; 




67798 


33i8u 




66830 














33 56 




3ai6i 




33a45 




66758 


009S1 




990.9 
990.6 






_9 


33 4S 




333J9 


_9 


6768. 




9 


66697 

m.66635 


0096. 




5S 




10 33 40 


J 3? 30 


10.6763a 


0.33365 


10.009B7 




9.99013 






33 3: 








67563 






66574 


0O98< 




9901. 


S 






33 ii 




ptt 




67505 


3348-; 




665i3 












»a It 
























^^ 








67386 




14 




00998 




99003 


45 










i4 


10.67330 


9.33670 


,5 


10.66330 


,0.0.000 




9.99000 




16 


31 5; 


38 8 


33736 


■ 5 




3373. 


16 


66369 
66ao8 


01 OO; 




44 






11 4i 








67314 


33853 














l>\ 


41 3( 


38 34 


3)84< 






iH 


66.47 






SK 


43 




1? 


31 38 


38 3i 

I 3a 4c 


ia^oa 
9.3)960 


iH 


67098 


339,3 


'9 


66087 






41 
4o 








ro. 67040 


9.33974 




[0.66036 






9.98986 








38 46 












65966 








it 

37 




1.1 


31 4 

»o 56 


38 56 


33075 
33 133 


l\ 


66915 
66S67 


U 


3.1 


65005 
65845 


oloaa 




*i„» 




^ 




39 >3 






66610 




34 




o.oi5 




,8^1 


35 




10 JO 4o 






a4 








10.65734 


lo.oioaf 












39 38 






66695 
66638 




36 


65664 














30 3i 




33361 


16 


34396 
34456 




656o4 


o,o3: 






M- 




aa 


TO l( 


39 44 


33430 




66580 




65544 


oio3t 






,i: 




:!9 

3r. 


10 8 


39 5i 

1 40 


33477 


38 


66533 


34516 


39 


65484 


o.o3< 




9«96. 


lo 






9.33531 




10. 66466 


9.34576 




■0. 65434 


10.01043 




,,q«nm 






19 5: 


40 8 






66409 
66353 


34635 


3i 


65365 


0104; 






'.t 






19 4' 








34695 
34755 


li 


653o5 












19 3t 


40 34 


3370. 




66396 
66a39 


:n 


65a45 


oio5o 




.*,!« 






5^ 


.938 




33761 


11 


348 M 


34 

15 


65.86 






9^7 


»5 








9.33Hit 




io.65ia6 


.o.o.o5( 












40 4H 


3387; 


M 


661 a6 




,«. 


65o67 






9»»i. 


34 






IKS 


4o 56 






66069 
66oi3 


a 


.17 


65oo6 






9«9J« 
















'^^ 












40 


18 4S 


4l 13 


34043 


3? 


65957 

[o.CSqw. 

65644 


35... 


39 


0106: 




,8,33 


— 






I 41 30 


9.34,00 




9.35170 


40 


10.64830 


10.01071 


















35a8g 


4i 










It 




43 


18 a. 




3431: 




65788 


















4i 44 


34a6( 


41 


65733 


35347 


41 


64653 












45 




41 53 


343a. 


43 


65676 


354o5 


44 


64595 


01081 




,8919 


.5 








9.34360 


41 






4-^ 


10.64536 


10.0.08, 












43 8 






65564 


355j; 






0.08: 




«,.3 


14 




47 


17 4- 


43 if 


34491 




655oo 
6S45S 


35581 






01091 




«,,„ 










43 3^ 






3564c 
















49 
5^ 




43 33 


34603 


47 


65398 


35698 


49 
1^ 


64303 


oi09t 


-|- 


,8,04 

'■te 


T7> 




10 17 ao 


I 43 40 


9.34611 


48 


10. 65343 




10.64343 








17 n 




















t 






17 < 


43 56 


3476< 


49 


65331 


3587: 


53 


64137 














43 4 


3483. 




65176 




53 


64069 








7 




55 




43 13 


34871 


5i 




3598. 


54 








,88,, 










9.3493- 


5, 


io.65o66 


9.36047 




'°ilfi 






o.^f*. 








43 38 




\t 


65oi[ 


36 lo; 


■^H 


Oll.l 


















''4 


64956 


36 16: 


Vi 
















16 It 


43 44 


^S3 


55 


64^6 


36331 




63779 






,88,8 


































44 


3530. 


57 


6479' 


3633( 




63664 


01138 


3 


9887. 







H<»rl>.» 


Haur«.«. 


Cosim-, 


DifT 


Secnnl. 


CnlRDKen 


tKff 


TaBgeoi. 


Cosee»ni.|Ditr. 


Sine. 


M 





Seconds of lime 


!• 


2* 


3' 


4- 
39 
3o 


5* 


6- 


7' 


Prop. part, of colt. < B 


7 


i4 
i5 


V 


36 
37 


43 

45 


5o 

53 



''**"*'l TABLE XXVII. 

*■ Log. Sines, Tangente, and Secants. '^ 

13P A A B B C C ]« 


M 

3 

4 

-5 
6 

J 

i3 

i5 
16 

iB 

12 

i3 

i4 
55 
16 
»7 
»8 
39 

3i 
3i 
33 
34 

B 

36 

u 

39 

40 
41 

4a 
43 
44 
45 
46 

49 
5S 
5[ 

5a 
53 
54 
55 

56 

57 

58 

1 


aoaiiM 


Hourr.ii. 


Si». 


Uiff 


Cos^omU. 


Tang™.. 


Diff. 


3ot«.g«, 


Swaoi. 


Tiff 


CotlM. 




10 16 

i5 53 

■ 5 44 
i5 3fi 
i5 18 


I 44 
44 8 
44 16 

44 34 
4433 


'■an 

353 1 8 
35373 
35437 




10.647?' 

64637 
64573 


9.36336 
363?4 
3645a 
365o9 
36566 


3 
4 


,0.63^04 
636o6 
63548 


'oii3i 
01133 
oii36 
01139 


1 


J.98873 

'58869 

98867 

586, 




l5 13 

i5 4 
14 56 

■4 48 


1 44 40 

44 48 

45 13 


35536 
35590 


6 

I 


10.64519 
64464 
64410 
64356 
64303 


9.36634 
36681 
36738 
36705 
36853 


5 
6 
6 

2 


10.63376 
633 19 
63j63 
633o5 
63i48 


'01145 
01 148 
oii5i 
on 54 


9,98858 
08855 
98853 




10 14 4" 
r4 3= 
i4 M 
.4 16 
14 6 


I 45 30 
4538 
45 36 
45 44 
45 53 


35860 
35914 
35$68 


9 


■0.64348 
64194 
64i4o 

64086 
6^o33 


37033 
37080 
37137 


9 
i3 


63o34 
63977 
63930 
63863 


01163 
01166 
01169 


58837 
98834 
98S3, 




10 i4 
|3 5a 
i3 44 
i3 36 
■3 38 


46 8 
46 .6 
46 34 
46 33 


''3607; 

36r8; 
36336 


i 
z 

IT 
33 
33 
33 
34 


10.63978 
63935 
63671 
638i8 
63764 


9.37IJ3 

37350 
37306 
37363 
37419 


i4 
i5 
16 

\l 
■9 
'9 

li 

36 

z 

3i 
3a 

33 

33 
34 
35 
36 


10-63807 
6a5Sl 


oiiBi 
OIIB4 




9.98838 
68835 
98833 




.3 i» 
i3 4 
13 56 

13 48 


1 46 4o 
46 48 

46 56 
4? 4 

47 .3 


9.36389 

36395 
36449 
36503 


63658 
636o5 
63551 
63496 


9.37476 

^ 37533 

37588 

37644 


6a46e 

63413 

63356 
6a3oo 


10.01.87 
01199 




98807 
98804 
Sis,,, 




10 13 40 

13 33 
13 8 


I 47 30 
47 a8 
47 36 
47 44 
47 53 


3666( 

367i3 
36766 


10. 63445 

63340 
63387 
63334 


37980 


10.63344 
63188 

63133 

63076 

63030 


"oi305 

0i3oB 








11 53 

ti 44 

II 36 
11 38 


1 48 
48 8 
48 16 
48 34 
48 33 


36934 
36976 
37038 


63139 
6J076 
63034 
6397a 


9.38035 

ST 

38303 

38357 


10.61965 

61798 
61743 


01333 
01336 




9.98783 

'58780 

9S777 

9S774 

98771 


3 


[i2 

10 48 


48 48 

48 56 

49 4 
49.= 


9.37081 
37133 
371B5 
37337 
37389 


63815 
63763 
6371. 


9.383i3 
38368 
38433 
38479 
38534 


10.61687 

6i63a 
61577 
6i53i 
6i466 


'01335 

01 338 
01341 
01 344 




9.98768 

'58765 
98763 




10 10 do 

10 33 

10 34 
10 16 

10 a 


4953 


9.37341 
37393 
37445 
37497 
37549 


35 
36 
37 
38 
39 


63607 
63555 
635o3 
63451 


'•a 

388o8 


37 
3S 

i 

41 

4a 
43 

44 
45 
45 


10.6141. 
6i356 
6i3o. 
61 346 
61193 


10. 01 347 
OI35o 

0.354 
OI357 
oia6o 




98746 
98743 
98740 




953 

944 

136 
938 


1 5o 

5o 8 
5o \6 

So 34 
5o33 


9.37600 
37653 
37703 
37755 
37806 


39 
40 
41 
43 
43 


10,63400 
63348 
63397 
63345 
63194 


9-38863 
389,8 
38973 
39037 
39083 


10 .61137 
6108a 
61038 
60973 
60918 


01 366 

lift 




9-98737 

$^. 

98738 
98735 




10 930 

2" 

6 56 

848 


5o48 

50 56 
5i 4 

51 13 


9.3785a 
37909 

38063 


44 
45 
46 
47 
47 
48' 

t 

5i 
5a 
53 
Diff 


I0.63i43 

63091 
63040 


9-39136 


46 
47 

48 


10.60864 
60810 
60755 


01385 
01 388 


"3" 

3 
3 


;>.98733 
98719 
9871S 
987,3 
98709 




,0 8 40 
8 33 
8 14 
8 16 
8 8 
8 


I 5i 30 
5i 38 
5i 36 
5i 44 
5i 53 

53 


9.38m3 

38 164 
383 1 5 
38366 
38317 
38368 


10.61887 

6iS36 
61785 
61734 
6i683 
6i633 


'1?4t 
3^515 

3^677 


53 

53 
54 
55 
56 


"60539 

6o485 
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60377 
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98703 
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2- 


3- 


4' 


5- 


6- 
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33 

35 
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4 

"1 
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3 
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50 
55 
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•> 
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o.3i. 
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61339 
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8 
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io.oi34i 
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59734 


OI34. 
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53 44 








4037: 






oi35i 




» 


4- 




■ 4 

rs 
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53 55 


3907I 
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4o435 
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oi35- 




40 
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. 54 o 
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9.4047* 


.0.59533 


.0.0.357 
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tfi 


. 5 5; 






it 


6o83o 




i4 


^ 


oi36< 
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393Jn 


M 


60780 






oi3& 




9863f 






iM 




54 34 


.3937. 


iS 


60730 
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01 36- 






4: 




'J 






393.< 
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.o 5 « 
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rfi 
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54 48 
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54 56 
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iK 
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4o84: 
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69483 
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34 


4 48 
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60434 


40953 




59048 


OE386 
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,o 4 4t 


1 55 30 
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.o,6o365 
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.0.58995 


lo.o,.!^ 






1*1 




55 i8 
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4 i< 


55 36 
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60J87 
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34 

34 
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3^ 




lo 4 o 


I 56 o 
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9.41366 


lb 


.0.58734 


io.oi4oO 
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3 44 


56 i6 


^ 


16 
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4i37o 


38 
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98588 
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3 3t 
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58578 
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56 3a 


4(K>55 


38 
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. 56 40 
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.Ho 
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56 56 
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J9 
4o 


i 48 
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3i 


59703 


4.733 


34 


58367 


OI435 
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r. 
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. 57 .o 


9.4o346 


11 
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41 
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33 


59606 
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4i 
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5946= 
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4" 


57007 
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41 












4" 


















0146: 




98535 






49 
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4077B 


41 


593 ja 


43346 


43 


57754 


0.46. 




9853, 


- 






I 58 4o 


9.40835 
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43 


.0,57703 


10.01473 




9.985*8 


















M 


57651 
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43399 
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4S 
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47 
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48 
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3 
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2- 


3- 


4- 


5- 


6' 
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CosecanL 


Tugent. 
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10.58700 
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,0.57195 
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9.98494 
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4365» 




57,34 
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^3 


» 5544 


16 
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57094 


oiSi? 




98488 


58 


3 SoSft 


34 


4l44l 




58559 


43957 




57043 


0,5,6 




984B4 


h 


4 5918 


33 


4<488 


3 


5851 3 


43oo7 


3 


56993 
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9848, 


56 


-s 959- 


a 40 


9.41535 


4 


■0.58465 


9.43057 


4 


-X 
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9.98477 


55 


6 S n 


48 


4i583 


5 


584i8 


43,08 


5 
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98474 


54 


S laJ 


56 


41638 


5 


58373 


43i58 


6 
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0,559 




9847, 


53 


i 4 


4.&75 


6 


58335 


43308 


7 


56793 


o,533 




98467 


53 


9 58 48 




41733 




58378 


43358 


J7_ 


56743 


o,536 


-;- 


98464 


5i 


,0 9 58 40 




9.41768 


— 


10.58333 


9.43308 


,0.56693 


10.0154. 


9.98460 


5S 


1, ''S8 32 


I 38 


"^ 4.815 




58.85 


43358 


9 


56643 


0,543 




98457 


t 


i> 58 j4 


1 36 


41861 


9 


58L39 


43408 




56593 


01547 




98453 


i3 58 16 


I 44 


41908 




58093 


43458 




56543 


o,55c 




98450 


47 


■4 58 8 


I 5i 


41954 




58046 


43508 




56493 


0,553 




98447 


46 


,5 958 . 




9.43001 




'"il^ 


9-43558 




173644^ 


10.01557 




9.98443 


45 


16 57 5= 




43o47 




'43607 


i3 


56393 


oi56o 




98440 


44 




3 j6 


43093 


i3 
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43657 


14 


56343 


01564 




98436 


43 


18 57 36 


3 34 


43140 


i4 


43707 
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56393 


OI567 




98433 


43 


.9 57 .8 


3 33 


43186 


14 


578,4 


43756 
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16 


56344 
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98459 


4t 


30 9 57 10 


3 3 40 


9.43333 


■ 5 


10.57766 


9.43Ha6 


,0.56,94 


10.0,574 




9.98436 


4o 


., 57.= 


3 48 


43378 


16 


577" 


43855 


'7 


56,45 
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98433 


is 


» 57 4 


3 56 


43334 


17 


57676 


43905 


18 


56095 
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984,9 


j3 56 56 


3 4 


43370 




57630 


43954 


'9 


56o46 


o,585 




984i5 


37 


14 56 48 
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434[6 


~^ 


57584 


44004 




55996 
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36 
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a6 56 3i 


1 3 30 
3 38 


9.43461 
43507 
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]f 


-ins 
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01595 
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35 
34 


37 56 14 


3 36 


43553 




57447 


44i5i 




5583, 


0,59a 




98403 


33 


j8 56 16 


3 44 


43599 




57401 


44501 


33 


gg 


01603 




93398 


33 


19 56 8 


3 53 


43633 


33 


57356 


44350 


34 


oi6o5 




98395 


3, 


3o 9 56 a 


3 4 <- 
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.0.57310 


9.44399 
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,0.0,609 
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3i 55 53 
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34 


57365 


44346 


35 


55653 
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S 


33 55 44 


4 .6 


43781 
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44397 


36 


556o3 


01616 




98384 


33 55 3b 


4 34 


43836 


35 


57174 


44446 


37 


55554 






9838, 


37 


34 55 38 


4 33 


43873 


36 


57 n8 


44495 


38 


55So5 
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98377 


36 


35 9 55 JO 


3 4 40 


9.43917 


37 


10.57083 


9.44544 


39 


,0.55456 


10.016=7 




9.98373 


35 


36 55 13 


4 48 


43963 


37 


57038 


44593 


39 


55408 


oi63o 




98370 


34 


37 55 4 


4 56 


43™8 


38 


56993 


44641 


3o 


55359 






98366 


33 


38 54 56 


5 4 


43o53 


39 


■56947 


t% 


3, 


553,6 






98363 




39 54 4B 


5 13 


43098 


36 


56?^, 


33 


55363 




■^ 


^_98352 




40 9 54 4o| 


3 5 30 


9.43143 


17 


.0. 56857 


9.44787 
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,0. 55313 




9.98356 




4[ 54 33 


5 38 


43i88 


3i 


56BL3 


44836 


34 


55,64 






98353 




43 54 34 


5 36 


43333 


33 




44884 


34 


55,16 


oi65i 




& 


43 54 16 


5 44 


43378 


33 


56733 


44933 


35 


55067 


oi655 






44 54 8 


5 53 


433i3 


33 


56677 


4498, 


36 


55019 


o,658 




98343 




45 9 54 


3 6 


9.43367 


14 


10.56633 




"37 


,0.54971 


10.0166= 




9.98338 




46 53 53 


6 8 


^434.3 


35 


56588 


^■45076 


38 


54I74 


01666 




98334 




47 53 44 


6 16 


43457 


36 


56543 


45136 


38 


:;S 




98331 




48 53 38 


6 34 


435o> 


36 


564^ 


■45174 


39 


54836 




98337 




49 53 38 


6 33 


43546 


37 


45333 


40 


54778 


01676 




98334 




5o 9 53 JO 


3 6 40 
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18 


*5636? 


9.4537, 


4i 


10.54739 


10.01680 


T 
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5. ^ 53 .3 


6 48 


39 
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43 


5468T 
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'i 
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6 56 
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39 


56330 


4536? 


43 


54633 


01687 
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53 5i 56 


7 4 


43734 


4o 


56376 


454,5 


43 


54585 


0,69, 




98309 


I 


54 55 48 


7 13 


43769 


4i 


56i3i 


45463 


^ 


54537 


0,694 
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6 
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43 
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9.4551, 


10.54489 
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^ 
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7 38 


43857 


43 


56i43 


s 


46 


54441 






& 


4 


57 53 34 
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43901 


43 


fS 


47 
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3 
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43946 


44 


45654 


47 


54346 


01709 




1? 
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a 


45 
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45703 


48 
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66 53 


8 


46 
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45750 
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Cosine, 
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Secwt. 


CotMgeni 
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ni 


Sine. 
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!■ 


a- 


3- 


4- 


38 

3i 


6- 

34 
37 
3 


7- 

40 
43 
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{■ 
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6 


■■ 


iB 
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Cosine. 
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M 
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58 

S 
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54 
53 

S3 
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55 

47 

46 
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43 
43 
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37 
36 
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33 

33 
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35 

? 
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i5 
34 

33 

;i 
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I4 

i3 
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I 
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3 

M 
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-5 
6 
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-? 
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i4 

i5 
,6 
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11 

i3 
M 
a5 
>6 

aS 

i 
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3i 
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34 
35 
36 
37 
38 
39 
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8 34 
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4 
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6 
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IS 
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9.45750 
45797 
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3 
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54i55 
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1 
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5o 56 
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6 

~8 
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9 
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10.01734 
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01741 
01745 
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9.98166 
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^i55 
98351 


9 5o 4i> 
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9 36 


9.44471 
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8 
9 

9 


55484 
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55398 
55354 
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46171 
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,0.53776 
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53634 
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9.98348 
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& 


9 5o o 
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i4 
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i3 

i4 
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i5 
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16 
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■9 
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i4 
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54933 
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46741 
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46835 
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16 

;i 

'9 
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i 
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48 16 
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54b37 
54794 
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46^75 
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47068 
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'9 
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47 s8 
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47153 
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36 

16 
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18 

It 
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3i 
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33 
34 
35 
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54411 
54368 
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19 

11 
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53434 
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4j 
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44 
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45843 
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33 
34 
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49 
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9.47851 
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36 

11 
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53057 
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01894 
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5i 
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54 
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36 

U 

38 
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41 
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58 

S 
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44 
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16 


46511 
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4i 
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Si 
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43 
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45 

t 


10.51693 
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5 1601 
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Cotangent 
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2- 


3" 


4- 
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7* 


Prop, parts of cole, < B 


5 
6 
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i3 
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53 


8 


4a 56 


17 4 


73583 


3 


37418 


79804 


4 


s;g 






93779 


5i 


_2 


4M8 
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-5 




9.7681S 


lo.33i65 






10.14007 


,0 00, If 




), 9084a 








7685; 


'7 


33 148 






.3980 


O916E 






4 












a3i3o 


86o4( 










9oSa3 


3 












33ii3 


B607: 




.3937 










■'c, 










33096 






'X4 










M 






7b9aa 




33076 




a7 


09301 


9 


90795 


M 


HourF.H 


ElourA.H. 


Cosine. 


Diff 


Swanl. 


Cotaiigenl 


Diff, 


Tangei.'. 


Cosecani 


Diff 


aiive. 



Seconds of time 


!■ 


a- 


3" 4' 


5- 


6- 


7- 


(A 
Prop, part* of cols. { B 

(c 


3 


4 

7 


7 9 
.0 .3 

3 5 


.7 
6 


.3 


16 

a3 

























M 


Hoiir..ii 


Hourp.H. 


Sine. 


Diff 


Coseeanl. 


r-iw^ 


Djfl- 


Coiangeui 


S«ant. 


an 


Corine. 


63 




4 48 


9.769aa 




10.33078 


9.86.36 




.0..3874 


■0.09101 




9.90706 




II 5a 


48 8 


76939 




33o6i 


86153 




13647 


0931; 




u 




II 44 


48 16 


76957 




a3c43 


86179 
86ao5 




i38ii 


o5aa3 






3 


11 36 


48 a4 


76974 




33036 




13794 


o?333 




90768 


57 


4 
"5 


11 38 


48 3j 


76991 




a3oo9 


86a3a 




■ 3768 


09141 


^ 


90759 


56 

55 


7 11 ao 


4 48 4o 


9.7700? 
77036 




10.33991 


9.86a59 




.o.,374i 




9.90750 


6 




48 48 




aa974 


86a8! 




13715 


09359 




90741 


54 


7 


11 < 


48 56 


77043 




aa957 


863ia 




13688 


09169 
09376 




^3. 


53 


8 


10 56 


49 4 


77061 




«939 


863J8 




l366a 




90711 


5a 


-2 


10 48 


49 " 


77078 


-| 


aj9aa 


86365 




13635 


09187 




^.3 


5. 

55 


7 10 40 


449 au 


9.77095 


93870 


9.86393 




,o.,36o8 


,0.09396 




9.90704 


Vi 


10 3a 
10 a4 


49 aS 
49 36 


77ria 
771 3t> 




864i8 
86445 




i358a 
13555 


09306 
0931 5 


J 


JSS 


$ 


i3 


It. 16 


4944 


77 "47 




aa853 


66471 




13539 


09334 




90676 


47 


'4 


10 6 


495a 


77164 


4 


laB36 


86498 




i35oa 


09333 


^ 


^ 


46 
45 


7 10 


4 5o 


9.77181 


,o.aa8,9 


9.865a4 


~ 


10.13476 


.0.09343 


9-9°657 




95= 


So 8 


77199 




33801 


86551 




;as 






90648 


44 




944 


5o 16 


77>lti 




aa7S4 


66577 




09361 


3 


90639 


43 




936 


5o a4 


77=33 




33767 


B66o3 




13397 


09370 


3 


9063^ 


4a 


1? 


9,8 


5o 3a 




-I 


33750 


86G3<> 




i33?o 


09380 


3 


S^io 


4i 
40 




4 5o4o 


9rV7'i68 


I0.a)73i 


9-86656 


10.13344 


•°-3 


3 


9.906,, 




9 11 


5o48 


77a85 




aJ7i5 


86683 




I33i7 


3 


'^0601 


37 


'3 


? 4 

8 56 


5o 56 
5i 4 


773o3 
773-9 




IS 


86709 
86736 




laa^ 


09408 
094.7 


3 
4 


& 


34 


e 48 


5i ia 


77336 




23664 


8676a 


-^ 


t3a38 


09436 


4 


90574 


36 
35 


7 840 


45. 30 


9.77353 




.0.33647 


9.86789 


10. 13311 


10.09435 


4 


9-90565 


i6 


8 3j 


5t 58 


77370 




aa63o 


''868,5 




i3iB5 


09445 


4 


^^555 


34 




e a4 


5i 36 


77387 


8 


aa6i3 


8684a 




i3iS8 


09454 


4 


90546 


33 


118 


s la 


5. 44 


774o5 


8 


3a595 


86868 




i3,3i 


09463 


4 


90537 


33 


'9 
3o 


8 8 


5i 5a 


774 a 3 


8 


11578 


86894 




i3io6 


09473 


5 


5^537 


3. 

3^ 


7 8 


4 5a 


9.7-439 


9 


IO.aa56i 


9.869a, 


"ll 


I0,i3o70 


10.0948a 


5 


9.90518 


3r 


7 5a 


53 8 


77456 


9 


33544 


86^7 




l3o55 


09491 


5 


90509 


ao 


35 


7 44 


5a 16 


77473 


9 


aa5a7 


B6974 




■3036 


ooSoi 


5 


90499 


aS 


33 


736 


5« a4 


77490 


9 aaSio 


B7000 




i3ooo 


095,0 


5 


SS 




34 
35 


7a8 


5a 3a 


77507 


■° "-193 


87017 


'5 


"973 


095ao 


5 


36 

35 




4 5i 40 


9.77534 




.O.aa476 


9.87053 




10.13947 


10.0953? 


5 


J. 9047' 


36 


7 13 


5a 48 


77541 




33459 


87079 




laoai 


09536 


6 


So463 


34 


37 


7 4 


53 56 


77558 




a344a 


87106 




iag94 


09548 


6 


90451 


33 




656 


53 4 


77575 




ai4a5 


8713a 




11868 


09557 


6 


90443 




39 
4o 


648 


53 ia 


7759a 


M 


33408 


87158 


i 


iaB43 


09566 


6 


90434 


30 


7 6 40 


4 53ao 


'■?^^ 




io. 33391 


9.87185 


io.ia8i5 


,0.09576 


"6" 


9.90414 


41 


6 3a 


53 a8 




aa374 


87111 




11789 


09585 


6 


904,5 


\t 


4' 


6 14 


53 36 


77643 




aa357 


87338 




.1761 


09595 




9o4o5 




6 16 


53 44 


77660 




ia34o 


87364 




11736 


09604 




^^ 


"7 


45 


6 8 


53 5a 




i3 
i3 


33333 


87390 






096,4 


J_ 


■6 

i5 


7 6 


454 


9.77694 


io.aa3o6 


9.873,7 




.0.11683 


10.09613 




9.90377 


46 


5 5i 


54 8 




i3 


aaaa9 


B7343 




11657 


00633 




9d36S 


i4 


47 


5 44 


54 16 


77738 


i3 




i?§ 




1363. 


o?64i 


7 


90358 


i3 


48 


5 36 


54 34 


77744 


i4 


33 356 




11604 


0965, 




90349 




49 
5o 


5 18 


54 3a 


77761 


14 


aaa39 


87411 




13578 


09661 


8 


90339 


il 


7 Sao 


4 54 40 


9-77778 


■ 4 




9.87448 




10.13553 


10.09670 


"T 


9,90330 


5i 


5 la 


54 48 


77795 


]5 


'aajoS 


87475 




i35i5 


09680 


8 


90330 


'i 


5a 


5 4 


54 56 


7781a 


i5 


aaiBB 


87501 


a3 


;as 


09689 




903,, 


53 


456 


55 4 


77829 


i5 




87537 


>3 


0969? 
09706 


8 




7 


54 

55 


448 


55 13 


7784fi 


i5 


33154 


87554 


a4 


13446 


8 


90393 


6 


7 440 


4 55 30 


9.7786a 


16 


I0,aai38 


9.87580 


14 


io.i34ao 


10.09718 


9 


9.90381 


5 


56 


4 3a 


55 a8 


;;'.',? 


16 




■87606 


35 


\^ 


09717 


9 


90173 


4 


57 


4 14 


55 36 


;6 


iaio4 


87633 


i5 


09737 


9 


9oa63 


3 


58 


4 16 


55 44 


77913 


16 


3,087 


B7659 


36 


13341 


09746 


9 


90354 




^9 


4 8 


55 5a 


77930 


17 




67685 


16 


ii3i5 


09756 


9 


90144 




60 


4 » 


56 


77946 


17 


»3o54 


8771- 


36 


11189 


09765 


9 


90335 


i 


Hourr.M 


lIourA.n. 


C«,mt. 


Diff 


SeCBKl. 


Cotang™ 


Diir 


Tangepi. 


Cosecanl. 


Diff 


Sine. 



Second, of time 


1- 


2' 


3- 


4' 


5* 


6" ?• 


Prop, pun of ooli. 


\l 


3 


4 

7 


6 
4 


9 
13 
5 


6 


i3 i5 
ao i3 

7 8 



'^**'l TABLE XXVir. 






^'- Log. Sines, Tangents, and Secants. 


g: 


37° A A B 




B 


C C 142= 


M 


Houri.H. 


Hourp.ii. 


»i>e. 


Diff. 


Ccaoeant. 


Tanjeot 


Diff 


Couigenl 


Secul. 


Diff, 


Cosine. 


H 


7 4 n 


456 o 


9-77946 




I0.13054 


9.87711 




10..3389 


.0.09765 




9.90335 


(x> 




3 5: 














13365 








a 














877& 






0978.^ 






.1 


























4 


3 iS 


56 33 




1 


3.987 




3 


I3l83 




1 




56 


7 3 « 


456 4o 


0.7HOT0 






9.8784; 




,o..3,57 


.0.0981: 




9.90187 


55 


fi 




56 48 


7804- 






87895 


3 


13l3l 






90178 


SA 




3 < 


56 56 


7806; 






.1 


I3105 






90168 


h.t 




s a 


57 4 


780& 










13078 






90159 


t.1 


_? 


1 48 




7809^ 




31903 




4 




0985. 


~ 


90149 




7 3 4d 


4 57 to 


9.78..: 


.1 




9-8797' 


4 




.0.0986. 


). 90.39 


ho 




1 3: 






















8 






57 36 






31853 


88017 




1.973 


09880 






H 


1 l( 






4 
















^T 


14 








4 




88o„ 




1193 1 


0989; 




V'-'< 




' ;,; 


458 o 

58 B 


9.7B197 
7811 3 


4 
4 


io.aiSo3 


9.88.05 
'88.3r 


7 


■-,x 




3 


9.90001 
90083 


45 
4.1 




1 4- 




















90073 




ifl 


I 31 


58=4 


78)* 


?) 




8818. 


8 










43 


1? 


I j8 




78=63 


5 


3C737 


883 [o 




11790 


0994- 






4. 




458 4o 


9.78180 








,0.1.764 






7.90043 


4o 






58 48 


78391 


6 




8836: 




..738 








S 










(1 


31687 


88389 
883 1 5 








4 


90034 


i1 


o S 




783,9 
78346 


h 






1.685 




A 


90014 




i4 


o 48 


59 1. 




31654 






..659 


09995 








7 "4n 


4 5,.o 


9.7H.W, 












10..0005 


4 


'"ew^s 




ih 


o3; 


59 sB 


7837? 




3 163 1 


8839; 






looi! 


4 






o». 


59 36 




3160S 






n58o 




■t 


8997B 








5944 


784c: 




3(588 
















J9 




59 5> 


784af 


8 


31573 


88473 


"is" 


m538 


10(>1; 




899^6 


3i 


?5^53 






8 


.0.3I555 




io.ii5oa 




b 






.11 




7846. 
















B99J7 


'it 


it 






7847! 








14 








89957 


3.1 


5,36 


i4 






3i5o6 


B8577 


[4 


1.433 


1008; 




899.H 




35 
.36 


S9=B 









3.490 






11397 


.0093 








^^n 


5 040 
048 


9.78537 
78543 


In 


I0.3I473 

3.457 


"S 


16 


"■]% 




6 


'M 


34 


3t 


^^ 


56 


78560 




3i44o 


88681 


16 


iil 




6 


8987? 


3.1 


.HP 


I 4 


78576 




314=4 


8870^ 




ioi3i 








1? 
4" 




I 11 


78593 


II 


3.408 


88733 


17 


ioi4i 




898^9 


31 


6 58 4( 


5 I 10 


'■^^ 




.0...39. 


"SS 




10.11341 


io..oi5i 





?. 89849 




4[ 


58 3^ 


I 38 






■8 


I13[d 


.oi6( 


7 




:? 




58 1, 








31358 




iH 










4.1 






78651 






ee83f 




.1.63 










44 

4."; 






7867- 




3i3i6 


88B& 


19 


11.36 


.0.90 




898.0 




6 58 o 




Q.^flfi.,. 




■-is 








10. .0.99 




,.8980. 




4h 








1.1 












^^^; 


.4 


4-7 


57 «. 






I.l 




88;4: 




11058 












3 14 


;sa 




31361 






i.o33 






89771 




49 








»ia44 


8899^ 






.0,3; 








6 57.0 


5 .40 




i4 


10.31338 


9.89030 




.0.10980 


10.1034( 




9.8975^ 




































7B805 


i4 




89°?; 










897J= 




S4 


56 48 


3 11 


78837 


i5 


IV,M 


l^ 


34 


\X^ 


10378 
10388 


9 


fe;3 


i 






9.78B5; 


iS 


10.31I47 


9.89.51 


M 


■°ss 


lO..039i 




9.89703 




Vi 


56 3: 


3 38 


a 








34 


io3o: 






4 


St 




3 36 


16 


3. ..4 


89303 


3S 




io3i: 








■>H 


56 i( 


3 44 


7lV» 


16 


a 


Z^ 


s-i 




.o33: 








'■9 






7S9.f 


i(i 




1074! 






89Kd 




M 




4 


7893. 


16 








1071s 










Hour P.M. 


HourA-H. 


Cosine. 


Diff. 


SecttnL 


CoUmgwil 


Diff. 


T...g«,U 


CoiMSJll 


Diff 


Sine. 


M 



Seconds of time !■ 


2" 


3" 


4- 


5" 


6" 


T 


(A 3 

Prop, parts oT col., { B 3 
♦ r 1 


4 
7 


6 
4 


S 
.3 
5 


.6 
6 


'i 


i4 
i3 
8 



TABLE XXVII. 
Log. Sines, Ttngents, ind S«cuits. 



H 


Hour A.M. 


Uwrp.H. 


8iD>. iDiff. 


COHUIL 


T»R-i. 


DM. 


Colug«« 


Seeuil. 


Diir.] Cosine. 


656 o 


5 4 <- 


9.78934: 


10.11066 


9.89^8. 




'°'1X1 


I0.1034: 


,9.89653 








7e?5. 


iio5o 








89643 




55 4:4 


4 it 


















.1 


55 36 


4 >' 








S&1 




io64i 








4 
1 


55 at 


4 3i 


78W 




JIOOl 




1061 5 


ii>38t 


' 




6 55 10 


5 440 






10.10985 


9.B94ii 




10563 

10537 


,o.io39( 




). 89604 


to 


55 11 


4 48 


79o3i 




l^ 


SSS 




io4i6 


J 


S?^S 


f 


54 « 


5 4 


79<yv 




10937 


» 




loSii 


io4i( 
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_? 


54 4f 








aogji 












6 54*. 


5 5io 






■°-s; 


j.a,S4. 




io«? 


.o.io44( 




,.8,554 






5 3i 














ftf 




54 3' 


5 3< 












io4o7 








1- 


54 16 


54^ 






10856 


8961J 


t> 


io38i 










54 ( 


5 5a 


79r6o 




10840 


b 


io355 




3 




e 54 □ 


5 6 o 






lO.aoBM 


9.807, 




io.iq3i9 
io3o3 






). 89504 


Id 


53 5j 


6 « 






10808 










SSI? 




53 4' 


6 ,6 










7 


10177 






Tf 












W 




iol5i 








1? 


53 3l 


6 % 


79=40 






9 


ioai5 


10.I0545 


3 


•w» 


6 53 lo 


5 640 




5 


10.ao744 


9.B96O, 


'°'Iol?! 


9.8jrf55 




53 i: 






« 


10718 














53 - 


6 56 




fi 








10147 








j3 
a4 


5j 56 
53 48 


7 4 
7 '5 


79304 
79319 


6 


^, 


» 


!o 




10575 
I0585 


4 
4 


i?4.5 


6 5i 41 


5 7=0 






.o.ao665 


,.8«3. 




'"I^ 


10.10595 


4 


,.8»lo5 






7 a« 






10649 

30633 










Sjii 




5i 1. 


7 36 












1061! 






Si i6 
5i 8 


^5^ 


79383 

79399 




10617 
10601 


ss 


i3 


^ 


10636 


5 

-5- 


8,364 


■-6 510 


5 8 o 


9-794i5 


8 


I0.305S5 










(.89354 


.13 


Si 5] 


B 6 
8 [6 


7943. 




10569 
10553 




i4 


X 


10666 


5 


6,334 




5i 3( 




7o4fi: 




10537 


9o.3f 




0986a 






M.4 


35 


5i at 


8 3> 


7947t 




io5aa 


901& 










8,3,4 


6 5i It 


5 8 4" 






.o.ao5o6 


9.90190 


i5 


10.098.C 




6 


,.8,3o4 




5i i: 


8 48 


79510 




3049c 


9oai( 










z& 






8 56 






104T) 












,« 


5o5f 


9 4 






10458 


9oa6t 


t6 




1073* 






39 
4<. 


5o4B 


9 la 


7955( 




io44a 


9039. 


^ 


09706 




7 






5 9^" 






io.ao437 




[0.096B0 


10.10741 


,.8,=54 








?ss 




3o4ti 










7 




4: 


5o a. 






30395 




18 


^§ 


107&; 
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5o i( 


944 






io37S 


9^39: 


■9 


1077- 






45 




9 51 


,«i3l 




io364 




IV 


09577 








6 5a < 


5 .o o 


n-,^'.. 




.o.ao.34fl 


'■» 




10.09551 


10.10797 




,.8,ao3 






lo 8 






io33a 
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li;iJ 






lo iC 






io3ie 




ao 


» 










lo a4 


^ 
















8 


4, It 






30385 


90553 


— 


09447 


io838 




89161 


6 49>- 


5 io4o 






■0.10169 


9.9057* 


10.094a. 


io.io84f 


8 


S..8915. 
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iSl-i 


lo 56 






ioi38 






09J70 






89.31 




II 4 
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55 
56 


48 48 




79793 




10107 


91*81 


i3 


093I8 




V 


891.1 


48 3= 


5 M lO 
II 98 


'■SX 


i5 


10.10151. 


9.90708 
90734 


34 

14 


""■^ 


10.10899 
10909 


9 

9 


9.89,0, 

a; 




4S 1, 


11 36 






10160 


90750 


i5 




10915 
















iS 










■"; 




II 5i 


70fl71 




10138 


90BM 
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79887 




3on3 
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1095c 






Hdorp.M, 


Hi»rA.a. 


CoiiH. 


Diff. 


Secut. 


Cotanj.. 


Difl- 
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CoHKaut. 


Diff 


SiM. 



Second, of time 


!• 


2* 


3- 


4" 


5* 


6" 


7- 


(A 
Prop. p»rt« of coU, < B 

tc 


3 


4 
6 

3 


6 
4 
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i3 

5 


16 

6 
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8 


33 
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.;;lc 
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A 
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B 
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C 140°! 


M 


HourA.ii- 


Hoi.rr.1.. 


sine. 


Difl- 


Cosecant. 


T«.g™L, 
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76 MIDDLE LATITUDE SAIUNG. 

BY GUNTER. 

IsL The extent firom the distance 215) to the dep 
wiU re«ch ftt>ni the ndius 90°, to the cotirae 50° 5v on the hne of mj 

Sdly. The extent from radius 90°, to the complentent of the coune 39° OS", on the 
hne of sines, will reach from the diinance 315, to the difierence of latitude 135,4, on 
the line of numben. 

3dly. The extent from the complement of the middle latitude 41° 37*, to the 
radius 90°, on the line of unes, will reach from the departure 167, to the difference of 
bngitude 251^ on the line of numbets, 

BT INSPECTION. 

Ah in Case V. Plane Sailing, find the course by seeking in Table 11. till ageinst the 
distance, in its colutnn, is found the nven departuie in one of the following coluransj 
adjoinins to wbicb, in the other couunn, will be the difference of latitude, which if 
greater than the departura, the course will be at the top, but if leas the course will be 
found at the bottom. Then take the middle latitude as a courae, and find the departure 
in the column of difierence of latitude, ag»nst which, in the distance column, will be 
found the diffirenee of longitude. 

Thus the distance 215, and the departure 167, are found nearly to correspond to a 
courBeofSIdegTee8,andadi5erenc«of latitude of 135.3; then with die middle latitude 
48°, as a course, I enter the table, and seek for the departure 167, in the latitude 
cdumn ; the distance ctHTesponding 250 ia the difference of longitude nearly. 

In all the preceding examplea, we hare used the middle latitude, without any 
correction, in computing the difference of longitude ; hut when abeolute accuracy is 
required, this latitude must be corrected. We have siren in the follo^ng table the 
value of this correction in the most common casee. k requires no particulu* explana- 
tion : one example will serve to i!AiQW its use. Suppose, therefore, the two latitudes 
to be 40° and 60°. Here the middle latitude is 50°, and the difference of laiimde 20° ; 
the tabular correction correnranding to these numbers is 57' ; adding this lo 50°, we 
get the corrected middle latitude 50^ 57', which is to be used instead of 50°, when 
fKal accuracy ia required. We have ins^ted in the noieaat the bottom of the pages, 
m the preceding examples, the values of this oonectioa, hut have not introduced it 
tolo the calculations, because it is geneisUy unnecessary on account of its a — " — ~ 

TABLE. 



obtain the conecled Middle Lalitode. 


Mid. 
Lat. 


DirrEHEMCi or Latitddi. 


Mm. 
Lat. 


1' 


2P 


3° 


4° 


5° 


6" 


7° 


8° 


9° 


10° 


12° 


14° 


16° 


18° 


aoe 


15 
18 
21 









s 
1 
1 


3 
3 
3 




7 
6 
5 


9 

8 

7 


12 
10 
9 


15 
13 
12 




36 
23 
21 


36 
32 
29 


47 
41 
37 


59 
52 

47 


72 
64 

58 


IS 
18 
21 


34 
30 
35 









1 
1 


3 
3 
3 




6 
K 
4 


7 
G 
6 


9 

8 
B 


II 

10 
10 




ao 

18 

18 


27 
25 
24 


35 
33 
32 


44 

41 

40 


54 
50 

49 


S4 
30 
35 


40 
46 
50 









1 

1 
1 


3 
2 
3 




6 
5 
S 


7 


B 

e 

9 


10 

11 
11 




18 
19 
20 


g 

28 


3S 
34 
36 


41 
43 
46 


50 
53 
57 


40 
45 
60 


B5 
58 
60 







1 


1 
s 

3 


3 
3 

3 




6 
6 
6 


8 
8 
9 


10 
11 
11 


13 
14 
14 




22 
24 
26 


31 
33 
35 


40 
43 
46 


51 
55 
58 


63 

68 
72 


65 
58 
60 


62 
64 

66 








\ 


3 

2 
2 


3 
3 

4 




7 
7 
8 


9 
10 
11 


12 
13 
14 


15 
16 

18 


19 
20 
22 


27 
29 
32 


37 
40 
43 


49 
52 
57 


62 
67 
73 


77 
83 
90 


63 
64 
66 


6B 
70 
72 









2 

2 
3 


4 
4 
6 




8 
9 
10 


12 
13 
14 


16 
16 
IB 


19 
SI 
23 


24 
26 
29 


34 
43 


47 
52 
58 


62 
68 

76 


79 

68 
06 


99 
110 
124 


68 

70 
72 


Ttua Table U ta be entered ■! the lop with the d^crimas ef the two Utitudeg, Knd at 
the aide with the niddlt loltfttde ; UDifeT the fomiei, uid opposite ta the Isttei, is the 

middle UtitDde. 



LOGARITHMS. 



In order to abbreviate tfae tedious operations of multipUcBtion and division with large 
numberflj a series of aumbers, called Logaritlims, was invented by Lord Napier, Baron 
of Marchinston in Scotland, and published in Edinburgh in 1614; by means of which 
the operation of multiplication may be performed by addition, and division by subtrac- 
tion ; numbers may be involved to any power by simple multiplication, and the root 
oC any power extracted by simple division. 

In Table XXVI. are given the logaritlune of all numbers from 1 to 9999 ; to each 
one must be prefixed an index, with a period or dot to separate it from the other part, 
OB in decimal fractions ; the numbers from 1 to 100 are published in that table with 
their indices ; but from 100 to 9099 the index is left out for the sahe of brevi^ ; but it 
may be supplied by tiiis general rule, viz. Tht index of Ihe logariilun of any integer or 
mixed number i» aliaaya <me leu thtin the nuTnJier of integral placet in the natural number. 
ThuA the index of the logarithm of any number (integral or mixed], between 10 and 
100, is 1; from 100 to 1000, it is 3; from 1000 to 10000 is 3, &c; the method of finding 
the logarithms frnm this tMe will be evident from the following examples. 

To find the hgariikm of any numhtr Jeti than 100. 

RdiA Enter the first pa^ of tfae table, and opposite the given number will be 
fbund the logarithm with its index prefixed. 
Thus oi^weite 71 is 1.651S6, which is its logarithm. 

To find the logarithm of any number between 100 and 1000. 

RUI.E. Find the siven number in the lefl-hand column of the table of logarithms, 
and immediately under in tfae next column is a number, to which must be prefixed 
the number 2 as an index (because the number consists of three places of figures), and 
you will have the sought logarithm. 

Thus, if the logarithm of 149 was requited ; this number being found in the lefr- 
hand column, against it, in the column marked at the top (or bottom), is found 17319, 
to which preSxmg the index 3, we have the logarithm of 149^:3.17319. 

To find the logarithm of any number between 1000 and 10000. 

Rdu^ Find the three left-band figures of the ^ven number, in the left-hand column 
of the table of logarithms, opposite to which, in the column dial is maAed at the top 
(or bottom! with die fourth figure, is lo be found the sought logarithm ; to which must 
be prefixed the index 3, because the number contains four places of figures. 

Thus, if the logarithm of 1495 was required ; oppowte to 149, and in the column 
marked Sat the top for bottom), is 17464, to which prefix the ind^ 8, and we hare the 
•ougfat logarithm, 3.17464. 

To find the Ugarithm of any number ahove 10000. 

B,iTi.z. Find the thrae first figures of Ihe nven number in the left-hand column of 
the table, end the ftiurth figure at the top or Dottom, and take out the corresponding 
number as in the preceding rule ; take also the difterence between this logarithm and 
the next greater, and multiply it by the given number excluBive of the four first figures ; 
cross off at the right hand of the product as many figures as you had figures of th« 
given number to multiply by; then add the remaining left-hand figures of this product 
to the logarithm taken Irom tiiO table, and to the sum prefix on index equtd to one les> 



LOGARITHMS. 



logarithiD. To faciUiate the c&lcuiatiiHtoftheee proportioim] piirlB,HeverBl small ublet 
are placed in the margin, which give the correction corregpoDding to the difference D, 
■od tatitejifth figure of tlie proposed munber. The use of these tables wiU be seen in 
the following ezamplea. 

Thus, if the logarithin of 149S7 was required ; opposite to 149, end under 5, is 17464 ; 
the diflerence between this ood the next greater number, 17493, is 29, the diiference S^ 
this multiphed by 7 (the last figure of the giren number) gives ii03; crossing off the 
ri^t-hand figure leaves S0.3 or SO to be added to 17464, which makes 17484; to this 
prefiilug the index 4, we have the sought loearithm, 4.17464 This correction, 30; 
mav also be fomid by inspection in the small table in the margin, mariced at the top 
wiui D:=S9, and opposite to the,/!^ figure of the number, namely 7, ai the nde ; the 
GorrespoDding number is the coirection, 20. 

Again, if the logniitiun of 1495738 was required ; the logarithm corresptHiding te 
149 at the left, and 5 at the top, is, as in the last example, 174&4 ; thedifierence between 
this and the next srester is 29 ; multi[d^g this by 738 (which is equal to the mvea 
number, excluding Uie four first figures) gives 2J402 ; crossing off the three right-nand 
figures of this product (because the number 738 consists of three figures), we have the 
correction 31 to be added to 17464 ; and the index to be prefixed is 6, because the 
given number consists of 7 places of figures ; therefore the sought logarithm is 6.17485. 
This correction, 21, may be found as above, by means of the margiiul table, msrited at 
the top with D^:39, and at the side 7.38 or 71 nearly, to which corresponds 31, as 

To find the logarithm of any mixed decimal number. 

Rf7i.E. Find the logarithm of the number, as if it was an integer, by the last rule, 10 
which prefix the index of the integral part of the given number. 

Thus, if the logarithm of the mixed decimal 149.5738 was required; find the 
logarithin of 1495738, without noticing the decimal point ; this, in dte last example 
wasfound to be I74S5 ; to this we must prefix the index 2, coiresponding to the integral 
part 149 ; the logarithm sought will therefore be 3.17485. 

To find the logarithm of aajf decimal fraction las than unity. 

The index of the logarithm of any nunlfaer less than unity is negative ; but to avoid 
the mixture of positive and negallve quontiliecs it is common to borrow 10 or 100 in 
the index, which must afinrwards be ne^ected in summing them with other indices ; 
thus, instead of writing the index — 1, it is usually wntlen -f-^i or -|-99; but in 
general it is sufficient to borrow 10 in the index; and il u toAdt toe ghalt dointhx rut 
of tht* taork. In this way we may find the logarithm of any decimal fiaction by the 
allowing rule. 

Rni.E. Find the kwarithm of a fiaction asif itwasa whole number; see how many 
ciphers precede the £:st figure of the decimal fiactioo, subtract that number from 9, 
and the remainder will be the index of the given fraction. 

Thus the logarithm of 0,0391 is 8.59218 ; the logarithm of OJffi is 9.39794 ; the 
logarithm of O.W00025 is 4.39794, &c 



To find the logarithm of a vulgar fraction. 

ct the logarithm of the denominate 
numerator (borro^ng 10 in the indeft when the den 
remainder will be the logarithm of the fivction sought. 



Rule. Subtract the logarithm of the denominator fi^m the logarithm of the 
(borro^ng 10 in the indeft when the denotninator is the gteiateet) ; the 



EXAMPLE 1. 
Required the logarithm off. 

From log. of 3 0.47713 

Take log. ofS 0.90309 

Remainder, kg. of I or .375 9Jn'403 



EXAMPLE II. 
Required the logarithm of 3}-, or ■^. 

FiOTnlog.ofl3 Ln394 

Take log. of 4 0.60806 

Remwnder, log. of 3| or 3.25... 0.51188 



To find the number corresponding to any hgarithtn. 
the table, eeeb 
linst it, and ca 
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along that line until you find the nearest leas logsrithm to the given one, and fou will 
have the fourth figure of the given number at the top, which is to be placed to the 

right of. the three othei figures ; if you wish for greater accuracy, you must take the 
difference, D, between this tabular logarithm and the next greater, alBO the difference, 
rf, between that least tahular lognrithm and the given one ; to the latter difference, d, 
onoex two or more ciphera at the right hand, and divide it hy the former di^rence, D, 
and place the quotient* to the right hand of the four figures abeady found, and you 
will nave file number sought, eipreseed in a mixed decimal, the integral part of which 
win consist of a number of figures (at the left hand) equal to the ijideiof the logarithm 
increased by unity.f 

Thus, if the number coTre^tonding to the logarithm 1.52634 ■was required, we find 
5S634 in the coltuim marked at the top or Bottom, and opposite to it is 336; now, 
the index being I, the sought number must conaiet of two integral places ; therefore it 
iB33£. 

If the given logarithm was 2.32838, we find that 33838 stands in the column 
marked at the top or bottom, directly opposite to 213, which is the number sough^ 
because, the index Wng 3, the number must consist of three places of figures. 

If the number corresponding to the logarithm 2.57345 was required, we must look 
in the column ; and we find in it, against the number 374, the logarithm 57287 ; and, 
guiding the eye alone that line, we find the given logarithm, 57345, in the column 
marked 5 ; therefore &e mixed number sought is 3745 ; and, since the index is S, the 
integra] part roust consist of 3 places ; therefore the number sought is 374.5. If the 
index be 1, the number will be 37.4S; and if the index be 0, the number will be 3.745. 
If the index be 8, corresponding to a number less than unity, the answer will be 
a(«745, &c. 

Again, if the number correspondins to the logarithm 5.57811 was required, look in 
the column 0, and find in it, against 37o, and under 5, the logarithm 57807, the difference 
between this and the next greater logarithm, 57816, being 1 1, and the difference between 
57807 and the given number, 57811, being 4 ; to this 4 affix two ciphers, which make 
400, and divide it by II ; the quotient is 36 nearly ; tlij a number, being connected with 
the former four figures, makes 378536, which is the number required, since, the index 
being 5, the nimiber must counst of six placee of figures. 

To show, at one view, the indices corresponding to mixed and decimal numbersj wo 
have given the fbllowiug table. 



Mixed manbo', Lagarithmt. 

40MaO Log. 4.6J218 

40945 Log. 3.61218 

409.43 Log. 2.61218 

40M3 Log. 1.61218 

40943 Log. 0.61218 



Dtcmal maHber. LoganUum. 

0.40943 Log. 9.61218 

0.040943 Log. 8.61218 

0.0040948 ...Log. 7.61218 

a00040943 Log. &61218 

0.000040943 Log. 5.61218 



MULTIPLICATION BY LOGARITHMS. 

Rule. Add the logarithnui of the two numbers to be multiplied, and the nun will 
be the logaritiun of their product 

EXAMPLE 11. 
Multiply 22.4 by IS. 
234 Log. 1.35025 

1.8 Log, ojissa r 

Product, 40.32 Log. 1.6053 8 



EXAMPLE I. 
Multii^ 25 by 35. 

25 Log. 139794 

35 Log. 1J4407 

Product, 875 Log. 2.94201 



* Thin quolieni muilconilil of aa maiif ptaeei of Ggam aslbere were cipben ammed, confiHinBble 
to Ibe iu1« of the diviiion of decima]]. Thus, if tbe divisor WBl 40, and Ibe number 10 which two 
cifi^en were snneied was % msliiag 2.00, Ihe quolieal muit not be ntimoled u G, but u 06, and Ukb 
two Rguiei miul be placed to ibe right of (be four figures before found. 

t Iflhe index cocieapands to a fraeUon leu thao unity, you must place as mviy ciphers to tbe left oT 
ibal anmber aa ore equal to Ibe bdei mblraeled ftcm 9, ihe decimal point being placed le ibe left of 
thee* cipben { Id tfaii maimer yoa will obl^ iba sought number. 

We may find the GAh figure of (be required number by meiuu of Ihe marginal lahlea, by enleiing the 
table comtpondinr at Iba 1^ to the proposed value of D, and in the ri^t-hand column with d ,- lb« 
eorrespondiDg nun3>er is the fifth figore of Ihe required natunl namber. 
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EXAMPLE 111. 

Muitipi; aae bj ojwes. 

aae Log. osissa 

0.0035 Log. 7.39794 



EXAMPLE IV. 
Muh^df 025 by OJWa 

055 Log. 9397W 

0.003 Log. 7.47712 



Product, OOOeiS Log. 7.91116 Product, 0.00075 Log. 087506 

In the last example, the mm of the twoindkea w 16; but since 10 wwbom>n«d in 
each number, we have neelected 10 in the sum ; and the remtunder, 6, being less than 
the other 10, is evidently the index of the loganthm of a fivciion leas than unity. 



DIVISION BY LOGARITHMS. 

Kdlb. From the logBrithm of the dividend subtnct the togaiitiun of the divisor ; 
the renwiuder will be the logarithm of the quotient. 



EXAMPLE 1. 
Divide 875 by 25. 



Quotient, 3S Log. 134407 

EXAMPLE II. 
Divide 40.33 by 32:4 

40.32 Log. 1.60553 

2^4 Log. 135025 

Quotiuit, 1.8 Log. OJiSSa? 

In Example IIL both the divisor and dividend are fiactknu less than unity, and the 
divisor is the least ; consequently the quotient is mater than unity. In Example TV. 
both flections are lees than unity ; and, nnce the divisor is the greatest, ila loganthm is 
greater than that of the dividend ; for this reason it is necessair to borrow 10 in the 
mdes betbre making the subtisction ; hence the quotient is less than unity. 



EXAMPLE HI. 
Divide 0«)815 by 0.0025. 

0.00815 Log. 7.91116 

0X005 Log. 7J9794 

Quock9it,3^ Log. ojiaa 

EXAMPLE IV. 
Divide OMOrS by 0.035. 

0.00075 Log. 6JB7SM 

..Log. 039794 

..Log. 6.47712 



oxa. 



INVOLUTION BY LOGARITHMS. 

Rdi-s. Multiply the losarithm of the number given, by the index of the power to 
which tlie quantity is to be raised ; the product will be the logarithm of the power 
■ought. But in laiong the powera of any decimal fisction, it must be observed, that 
the fipBt significant fig\ue of the power must be put as many places below the place 
i^imilB as the index of its logarithm wants of 10 multiplied by the index ofUie power. 



EXAMPLE I. 
Itoquind the square of 18. 
18 Log. 135537 

a 

AiiswR, 3» Log. 2J1054 

EXAMPLE U. 
Required the cube of 13. 

13 Log. U1394 

3 

Anawea-, 3197 Log. a34182 



EXAMPLE m. 
Required the square of 6A. 

04 Log. 0.8061B 

3 

Answer, 4096 Lc^ L6I236 

EXAMPLE IV. 
Required the cube of 025. 

0J» Log. 9.39794 

3 

Answer, 0015625 Log. 38.13382 



In the last example, the index 28 wants 9 of 30 (the prodnu of 10 by the power 3] ; 
therefore the fint significant figure of the aoswn', viz. 1, is placed two figures distant 
ftom the place of units. 
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EVOLUTION BY LOGARITHMS. 

Rmx. Divide the logarithm of ihe number by the index of the power ; the c[uotient 
will be the logarithm of the root sought But if the power whoee root ia to be 
extracted is a decimal traction less than unity, prefix to the index of iis logarithm a 
figure less by one than the index of the power,* and divide the whole by the index of 
the power ; the quotient will be the logarithm of the root sought. 



EXAMPLE L 
What is the square root of 324 ? 

324 Log. 2) 2.51055 

Answer, 18 Log. 135^7 

EXAMPLE II. 
Kequired the cube root of 2197. 

2197 Log. 3) 034183 

Answer, 13 Log. 1.11394 



EXAMPLE in. 
Required the square root of 40.96. 

4056 Log. 2 )1.61236 

Apawer, 6.4 Log. 0.80616 

EXAMPLE IV. 
Requtoed the cube root of 0.015625. 

0.015635 Log. ai938a 

Prefix 3 to the index 3 ) 38.19383 

Anewer.OaS Log. 9.39794 



TO WORK THE RULE OF THREE BY LOGARITHMS. 

When three numbers ate given to find a fourth proportional, in arithmetic, we maka 
a statement, and say, As the fint number is to the second, so is the third to the fourth ; 
and hy multiplying the second and third together, and dividing the product by the 
liiBt, we obtain the fourth number sought. To obtain the same result by logarithms^ 
we must add the laearilh'mi of ihe ieei>nd and ihird numben togt&er, and Jrom fft« *um 
tuhtract the logaHlSm ofthefirtt number; the remamdtrtM be m« loganSunqfthe tov^ 
Jmirth number. 



EXAMPLE L 
If 6 yards of cloth cost 5 doUais, what 
will aO yards cost ? 

As 6 Log. 0.77815 

Is to 5 Log. 0.69897 

So is 20 Log. 1.30103 



To 1&67 Log. 132185 

The answer, therefore, is 16 dollars and 
■f^, or 16 dollars and ST centa 



EXAMPLE II. 



As 7..... Log. 0.84510 

Is to 30 Log. 1.30103 

Bo is 21 Log. 1.32222 

Sum of 2d and 3d 3.62325 

- Subtract the first 0.34S10 

To 60 Log. 1.77815 

The answer ia 60 miles. 



TO CALCULATE COMPOUND INTEREST BY LOGARITHMS. 

To 100 doUors add its interest for one year ; find the logarithm of this sum, and 
reject 2 in the index ; then multiply it by the number of yeais and parts of a year for 
which the interest ia to be calculated ; to the product add the logarithm of the siun 
put at interest ; the sum of these two logarithms wiU be the logarithm of die amoimt 
of the given sum for the given time. 



ia aappiHad Ibat 10 i> borrowed in fiiidiii( Ibe iodei 



le dacimd according is 
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EXAMPLE. 
Required the amount of the principal and interest or 355 dolbri, let at 6 
compound interest, for 7 years. 

Adding 6 to 100 ^ves 106 ; whose logarithm, rejecting 

3 in the index, is 0X13331 

HuhipUed by , 7 

Product ai7717 

Principal, 355 dollars Log. aSSOJB 

Sum gires the logarithm of 533L83 Log. 2:72740 

Tberefbre the amount of principal and interest ia 533 dotlan and 83 ce: 



To Jind the logarithm of the sine, tangent, or stcant, corresponding to any 
number of degrees and minutes, by Table XXVII. 

The given number of degrees must be found at the bottom of the page wbjsn 
between 45° and 135°, olherwiae at the top ; the minulee being found in the column 
marlced M, which stands on the side of the page on which the degrees are marltai ; 
th ua, f/* tA« (fcgrtM «^ Icu (km 45, tA« minutu ore io ie /(wnif in (Ae Ityi'%uu^ eoluinn, &C. ; 
and it must be noted titai if the degrees arefmmd at the top,lhe names of hauT,Baie, cosine, 
tangent, &c., mvsl also he found at the lop ; and ^the degrees arefoundai Oie bottom, the 
names sine, cosine, &c^ muji also be found at the lottotn. Then opposite to the nuniber 
of the minutes will be found the log. sine, log. secant, &c. in the columns marited ttne, 
secant, &c. respectively. 

EXAMPLE II. 

Required the log. secant of 126° W. 

Find 126° at the bottom of the page, 
direcdy above which, in the left-h^d 
column, find iiff ; against which, in the 
column maAed ittMt, is 10.2SJ733 ra- 



EXAMPLE I, 
Required the log. sine of 28° 37'. 
Find 36° at the top of the page, direcdy 
below which, in the leftT-hand column, 
find 37' ; ag^nst which, in the column 
marked tine, is 9.680-^, tlie log. sine of 
the given number of degrees ; and in the 
same maimer the tangents, &c. are found. 



To find the logarithm of the sine, cosine, if c. for degrees, vdnutes, and seconds, 
by Table XXVII. 
Find the numbers corresponding to the even minutes next above and below the 
given degrees and minutes, and take their difierence, D ; then say, As 60" is to the 
nuniber of seconds in the proposed number, so is that di^rence, U, to a correclion, d, 
to be applied to the numb^ corresponding to the least number of degrees and minutes ; 
additive if it ia the least of the two numbers taken from the table, otherwise subtractiveu 



EXAMPLE III. 
Required the log, sine of 24° Id/ 38". 

Sine of 24° 16' Log. 9.61382 

Sineofa4 17 Log. 9.61411 

Difference ..... , D = 3 9 

Then, as 60" : 38" !:29 : 18, which, 

being added to the number corresponding 

to af* 16', gives 9.61400, die log. sine of 

24° 16' 38". 



EXAMPLE IV. 
Required the log, secant of 105" 20^ 16". 

Secant of 105° 2^ Log. 10.57768 

Secant of 105 81 Log. 10.57728 

DifferMice .P =; 46 

Then, as 60" : 16" ! : 46 : 12, which, 
being subtracted from the number corre- 
sponding to 105° 20', gives 10.57756, the 
log. secant of 105° 20- 16". 



If the ^ven secondsbe j',4,^,-i'i<>''i''"'"''7*>^^i'^ 



minute, the like 

„ , ir subtracted as 

'hich may be frequently done by inspecdon. These proportional parts may 
also be found vpry uparly liy m<-ans of the three columns of uifFerences for seconds, 
given, for the first time, in the ninth edition of this work. The first column of 
difTerencea, which is to be used vi'ab the two columns mariced A, A, is placed between 
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these coliuniui. The second coiumn ot difibreuces, which is to be uaed with the 
two colunuiB R B, is pUced between these two columns. In like manner, the third 
column of diSerence«^ between the columns C, C, is to be used with them. Tho 
conecdon of the tabular logarithms in any of the columns A, B, C, for any number 
of seconds, is found I9 entering the left-hand column of the table, nunitd 8' at Ihe tcp, 
and findine the number of seconds; opposite to this, in the column of difierences, will 
be found the corresponding correction. Thus, in the table, page 315, which contains 
the log. sines, tanR^ts, &c., for 30°, the corrections conesponding to S5", are 9 for 
the columns A, A, 13 for the columns B, B, 3 for the columns C, C ; so that, if it 
were required to find the sine, tangent, or secant of 30° 13' 35", we must add these 
corrections respectively to the numbers corresponding to 30° 13* ; thus, 

Coi- A. Coi- B. Cot. C. 

Logs.for30°13'....Sine 9.701S9 Tangent.... 9.76493 Secant.... ia06335 
Corrections for 35" in y -\-9 +13 -|-3 

Logs, for 30° l* 25". . . . 9.70168 9.76505 loot^ 

these corrections being all added, because the logarithms increase in proceeding 
from 30° 12' to Kl° 13'. Instead of taking out the loganthms tor 30° 13', and addiug 
' a for 35", we may take out the logarithms for 30° IS*, and subtract the 
""" — 25", or 35", found in the margin S' ; thus. 
Logs. for 30° 13'.... Sine 9.70180 Tangent.... 9.765S3 Secant.... ia06342 
Corr. for 35"' in coL S', ) ,r, 1* . 

or25"incol.G' ...' i "^ -" 2_ 

LogB.for30°ia'35".... 9.70167 9.76505 10.06338 

The corrections are in this caae subtracted, because the logaritbms decrease in 
proceeding backward 35" from 30° 13', to attain 30° 1!? 25". The tangents and 
secants, in this example, are the same by both methods ; the smes differ by one unit, 
in the last decimal place, and this will ti-equently happen, because the diSerence of 
the logarithms for 1', sometimes difier oue or two units frinn the mean values which 
are used in the three columns of differences. The error arising from this cause is 
generally diminished by using the BmaUat angle*! S', when the seconds of the pro- 
posed angle are imailer than 30"; or the ptaiat angle G', when the number of 
seconds are gnaUr than 30". Thus, in the above example, where the angle 
S' = 30° 13', and the angle G' =:: 30° 13', it is best to use the angle S' when the given 
angle is less than 30° la* 30^, but the angle G' when it exceeds 30° 13' 30". Thus, 
ifit be required to find the nne of 30° IS* 51", it is best to use the angle G'^30° 13', 
and &)d the correction by entering the margin marked S', with the difference 
60" — 51" ^9", opposite to which, in the column of difierences, is 3, to be subtracted 
fromlog.Bineof3fr'13' = 9.70180,toget the log. sine of 30° 12' 51" = 9.70I77. To 
save the trouble of subtracting the seconds from 60", we may use the right-hand 
margin, marked G', and the correction may then be found by the following rules : — 

Role I. When the tiaalUtt angle S' is used,^rH^ the tteotidt m the column S', 
and take out the correepondln^ correction, which is to be applied to the logarithm 
correspotiding to S'; t^ adding, if the log. of G' be greater than the Ic^. of S'; 
otherwise, by aubtncling. 

itvLE 2. When the grtaUr angle G' is used, Aiuj the $tcondt in IKt column G', and 
take out the corresponding correction, which is to be applied to the logarithm 
corresponding to G' ; by adding, if the log. of 3' be greater than the log. of G' ; 
otherwise, by subtracting; so that, in all cases, the requu^d logarithm may fall be- 
tween the two logarithms corresponding to the angles S' and G'. 

The correctness of these rules will evidently appear by comparing them with the 
preceding examples ; and by the inverse process we may find the angle correspond- 
ing to a given logarithm, as m the next article. 

We have given at the bottom of tlie page, in this table, a small table for finding 
the proportional parts for the odd seconds of time, corresponding to the column of 
Hours A. M. or P. M. ; to facilitate the proceee of finding the log, sine, cosine, &c., 
corresponding to the nearest second of time in the oolumn of hours, or, on the con- 
trary, to find the nearest second of time corresponding to any given log. sine, cosine, 
&c. Thus, in the preceding examples, where the angle S'^30° 13', and the 

* If ve Mgleei ihe leeDiiiIj in any proposed anffe n^KXe aioe, Ice. ii reqoind, vre get the angle 
dcnoied above by S', and this anEte inrroased by I', ig reprcWDled by G' ; 10 Ihnt the proposed aagt« 

rails between S' and O' ; 8' being ■ xa^Ur, aed G' - - -- '- ■■— ■'■- -■— - •— -■- ■- " 

requitwi; the tcuera S'and G', acrenled (bt minulei 
js Ibe iniliali of mailer anAgrtatrr. 
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anglo G'=30° 13'; tfaa times coneapondin^ in the column of HounP.H., ua 
S'=^4' 1"36*; G':=4^ I" 44*; and if w« wish to find the log. Bine, cosiae, &C., 
correapoodiDR to buj intennediate luna, m, for example, 4' l" S^, which differs 3* 
from ttw Bngre S', we miwt find the tabular logarithm coirespoodiiig to S', and appl j 
the correction for 3*, given 1^ the taUe at the Dottom of the ps^as in the foUowmg 
examples : — 

e 9.70IS9 Tangent 9.76493 Secant 10.06335 

+ 8 +n +8 

togi for 4M"39- Sing 9.70167 Tangent 9.76504 Secant 10.06338 

Neaii; the saine results are obtained by Ming the angle G', in the mBnaer we 
hare before explained : — 

Logs, for G' = 4' l-" 44- Sine 9.70160 TMigent 9.76S22 Secant 10.06343 
Correction for —5' , —13 —IB —5 

Log8.for 4 ''I-3» Sine 9:7Qlg7 Tangent 9.76504 Secant 10.0633 7 

These corrections must be applied by addition or subtractioo, according to the 
directtoDs given above, bo as to moke the required logarithm fall between those 
which correspond to the times S' and G', 

The inverse process will ^ive the time correspondiug to any logarithm. Thus, 
if the log. siDe 9.70167 be given, the difierence between this and 9.701S9, corre- 
sponding to S'i=4'> l" 36', IS 6; seeking this ia the column A, in the second line of 
tha table at the bottom of the page, it is found to correspond to 3* ; adding this to 
the time S' =4' 1' 36*. we get 4" 1° 39* for the required time. We may proceed 
in the same manner with the logarithms in the columns B, C ; using the numbers 
corresponding, marked B, C, respectively, in the taUe at the bottom oftbe page. 
To find the degrees, minutes, and seconds, correiponding to any given logarilhm 
sine, cosine, ^e. b^ Table XXVII. 

Find the two nearest numbeis to the siveo log. une, cosine, Si,c., in the column 
marked tine, eotine, &c., respectively, one being greater, and the other less, and take 
their diSerence, D ; take also the difference, i^ netween the given logarithm and the 
logarithm corresponding to the smallest number of degrees and minutes ; then say, As 
the first found difierence is to the second found difierence, so ia 60*' to a number of 
seconds to be annexed to the smallest number of degrees and minutes before found. 
The three coiumns of difierenees may also be used, by an inverse operation to that 
which we have explained in the preceding article. 
EXAMPLE V. 

Find the degrees, minutes, and seconds (less than 90°), corresponding to the loo. 
sine 9.61 40a 
Neitleaalog.S' = 34''16' 9.61383 Log. of smallest angle S' =34* 16' is 9.61382 

Greater G' = 24 17 9.61411 Given log. 9.61400 

D=29 rf = 18 

Then say. As 39: 18:;60":38", nearly; which, annexed to 34" 16", give 24" le* 38", 
- answering to log. sine 9.61400. Subtracting 34° 16' 38" from 180° there remain 
155° 43' &', the log. sine of which is also 9.61400. The quantity 38" may also be 
found by inflection in the side column S' of the page opposite d:= 18, in tha 
cotumo of di^rences between the two columns, A, A. If we use the angle G*, we 
shall have d' etjual to 11, the difference of the logarithms 9.61411 and 9.61400, and 
the corresponding number of seconds in column G', is 37", making 24° 1& 37". 
To find the arithmetical complement of any hgarithtn. 

The arithmetical complement of any logarithm is what it wants of 10.00000, and is 
used to avoid subtractioo. For, when working any proportion by logarithms, you 
may add tiiq. arithmetical complement of the logarithm of the first term, instead of 
subtracting the logarithm itself, observing to neglect 10 in the index of the sum of the 
logarithms. The arithmetical complement of any logarilhm is thus found : — Begin 
at the index, and tertte doum icAoJ tadt figvc wanta of 9, txcepl the l<ut titrnificanl 
figure, whuA Ida from 10.* Thus, the ariliimetical complement of 9.62.'3d5 is 0.37405 ; 
that of 1.86567 is 8.13433; and that of 10.33133 is 89.66867, or 9.66667. 

• When the ind*! of the given logarilhm is mate' *»" 10, S3 is some of the oumbeis of Table 
XSyU., ibe lefl-hBiiil figure of it miui be neglected ; and wbeo there aie onv ciphers to Ibe riebt haad 
of Ibe lait ujcniCiraiii figure, jou may place the ume number of cijAen to the nghl hand of IM otbtr 
figures oflhe arithmetical Fomplemenl. 
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